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This invention relates to novel human monoclonal antibodies (mAbs) and to the genes encoding 
same. More specifically, this invention relates to human monoclonal antibodies specifically reactive 
with an epitope of the fusion (F) protein of Respiratory Syncytial Virus (RSV). Such antibodies are 
useful for the therapeutic and/or prophylactic treatment of RSV infection in human patients, 
particularly infants and young children. 
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^^mit. SfS/it h*y'^'^-:^;^ffift: (mAb) 43 

■rso j;DSijfflfc}i, RS'>^;vx (rs 

V) (F) gaa®xHb-:/i!KfSeg(cH;sf 

mzw^^^rfm^fi-^-^ ti^«fc43tt s R s V 
ii^©?&ii«*j:r//sfctt^ii!fWSai!fc*fflr»s. 
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- 1 A^XXfGl- 1 B i 9 f£?>mi)-^bm9i^h?>^^4/Vy^lZi^m^^'P^ 

?iJSoj;t/|211 OA-1 OB ia^ij#^l 5C0DNA6a?i|iCj;oT3— KStl-SH 
[ft*:«4] 7y^^>-h;i5F V, Fabd3j;U5F (ab' ) ^iD^^iS 

(b) (a) \z.^\-^h\^-^^t--(omVim%mmn.\^ixf- 

tfcflHl OA-1 OBjoit^l 1 ga?lj#-^l 5*3j;t;«l 6 ©SE^lJ^^tfii* 

s V Kmmmi t bSift:^^^^*. 

[ft*iSl 0] RSVSr^*■t^.ttv^^ofc5#t^M*l^lrrJlfl■^l)Sw|S* 
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[ft *il 1 5 ] mm^A^ej ^ 13 —r^v^WiT^ r s v f S 6KK:J[^cd^ 
s ^ t° b t s^Stt-efo § ^ t (c j; o r it*3S i iB^^Stft: t es'J sn^s^i; 
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[0 0 0 1] 

*ISBJi4. I^Mti:}^ / ^ (mAb) *3 j; 7 ^' ci — ^-/u 

(Respiratory Syncytial Virus) (RSV) CDill# (F) SSW^^^b— 7" 

[0 0 0 2] 

RSVmm^i:m(Dmmm¥fWli^m't^^1^mtmmn. 'Respiratory Syncy 
tial Virus", Ch. 38, B.N. Fields ed. , Raven Press (1990) (CdoV'-TMcIntosh 
, K. doiU^. M. Cheinock, So J; t^'Textbook of Pediatric Disease' Feigin an 
d Cherry, eds., W.B. Saunders, pgs 1247-1268 (1987) (;i*3V^T Hall, C.BJC 

[0 0 0 3] 

RS Vimi!-*i-3^*tTV^-5„ RS V-^-Y/W^^cOiS^coSfolSl^/^WmcO- 
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[0 0 0 4] 

^^©I^St LT. 1 ^*T-iC 2 5-5 0 %CD:^il;a5i^aWST:#:^*L-. ^tl}t 
[0 0 0 5] 

5Et*:S5j|sv\ ^Ty-^ftt5fe5?6«]'L^)li«co:^il^::*D(t55Et:*fi3 7 

%(S^f®iS$-CfeS iffi-g^^tlTV^a, *»7'i:^!,?!r^oV^r, RSVm9k(Dtc!sb 

[0 0 0 6] 
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JiLttdoiIj^i>tSfi#: (IgA) «iiff:fe^^s^tij$tbfc„ \.t^\.tit^h. 
tb5^'?P6i^®;^fffi(4. i'9iat^i»M^(;:*3V^Tl,e)ti-5;'j«®i 5-2 5%T' 

[0 0 0 7] 

;^)«i4fi:i^iJ^A(r*j-i-5Btti:ffiMi-2. (Glezen, W.P. J. Pediatr. 98: 

708-715 (1981)) „ mwW^ft, TMjl^S©*^**5 J; ;5-^Si/^jiLft*i; 

#:©#ft(c4oV^-rM^!^-t-5r t (Mcintosh, K. J. Infect. Dis. 138: 24-32 
(1978)) *3j;0S«6«j{cS-^§|TfcjiL?f ^PK#:(Diev^;;^F«/iSR S VM^Oa 
b^xX-4oV^Tftai^'efe5r t^^Lfcr t (Prince, G.A. fe, Vi 
rus Res. 3: 193-206 (1985)) ^^1". 
[0 0 0 8] 

x.5r t;?i5-c-#-f. fBT-^r.^ ^l60PB'3'>'1'/^;^^#•r?)o R S V^-f/vx-Xr- 

'fl2T|fMa«*^#A!-J;oT?-&-^-t:-#2) (Cannon, M. J. 6. Immunology 62: 133 
-138 (1987)) „ 

[0 0 0 9] 

[0 0 10] 

^^y^ir-^yO^l'^^Pr (paramyoxoviridae) (C^-f-?) R S V fi, 

(paramyxovirus) t |S)«(0#14^*-r5-7-f "t^^l^ilf/T-^bRN A ^7 
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. ^mmMTh'O. E^^l 5 0-3 0 0nm<O:^^;^O®H!^&5„ 

It. 9. 5kDa~l 6 0 kDaC0:*:t$C01 0f@CO3ift#©i:7^/p;^ttJKy-^7° 

5=-K^=t— (Huang, Y. T. *5 i t/G. W. Wertz, J. Virol. 43: 150-157 (19 
82)) „ TOCDSSK (F, G, N, P, L. M, M2) ii^RSV \^]) :tyic^ 

Sb, »Jfe;tFSeKSr^abTV^Si7^'v'=T'^-r/vx(rig^bfctBlS;^5ft!l« 
[0 0 1 1 ] 

RSVii. 2ocotri;ii;tt^ssijfi(Df-7'^/v-:/. (a&b) tc:9-(t-5i tia^r' 

#■5 (Mufson, M.A. J. Gen' 1. Virol. 66: 2111-2124 (1985)) „ ^KStt 

~mmis ±ibr:^ffi#» (G) »geB!i|g^i-6 (Johnson, R.A. Pro 
c. Nat'l. Acad. Sci. USA 84: 5625-5629 (1987)) „ Ai6^UBm^(O^Uit 

(F) s&«i:mm.-r6o 

[0 0 12] 
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&Wimmmhtl6o Fge«(±. ^SlJ^^Se 8-7 0 kDa ; -tWN^iffi 

I^SStl.. 205-225 ; 259-278 ; 289-299 ; 483-488 
*5j:t^4 17-4 3 saSfceBSrS^tvfco FSfiR (Sa^J#-^2 0) KiS^ 

(cSoV^T. f-::/^^;i— 7"A*fc}*f-7'^^yv-7°B^iffi-e©-»:M^(c*f-t-5 4 3 
[0 0 13] 

v^liHrojT:!?-^'/i';^tt-efesy/^fy >- (Ribavirin) ^5:®Br^?ixfc„ y/^ify 
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[0 0 14] 

e^^/cttf&«6?iic-^;tbtifc*a-}cRsv'?^/i';^ii^(cs3i^TSftKii^a^s 

-^-et^-rt^EB^Lfc (Princeb, stiS) o ::tl.e>COW%[r43V>-C, tp^tlF* 
[0 0 15] 

(IVIG) CDffiffl&mnlLfc., ^W%»*|!]»l6'S-^5^ai^tLTi:fc (Grooth 
uis, J.R. Antimicrob. Agents Chemo. 35(7): 1469-1473 (1991)) „ L;S^L 

[0 0 16] 

fl^^JftS5Sfe^':tM^J^ixfc/5> (PCTffiJPISPCT/US 94/08699 <ii 
F?S#>yfiWO 9 5/0 4 0 8 1 5|-Sf#B8<73;i t) , ^f-3f!jAf*lr*f LT iRjtt t^^/t 
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M-Cfcip. ^f^fc (CDR) tm^^-r^o ST^n-f- 

»#!-*ffl*M(4. PCTtBM^PCT/GB 9 1/0 1 5 5 4^, ^PS##0 
WO 9 2/0 4 3 8 l-§-4oj;0PCTtiijSSPCT/GB 9 3/00725 
^iB#-^irW09 3/2 0 2 1 0■^^cM^$|^rv^§„ :|^]V^^ft^::*3^1■5RS V 

o 

[0 0 1 7] 

^2d3j;t^J;t)|if*U^T7'i3-^t*, bmAb ^ffiffli-^r t-e&5 

S-ee^SiwWT'lJ K— 7^^5r^i:5o L/O^L?S;^^fe. ^T-^ti^fc-i-O^ 
[0 0 18] 

RSV FMSK (gdMII^2 0) icM-r^^±\iVmAhii. m'M&(Omm 

o^i^tD/tSbM^Sfg-S^^tLfc^S (Barnbas, C.F. Proc. Nat' 1. Acad. Sci. USA 
89: 10164-10168 (1992); Crowe, J.E. Proc. Xat'l. Acad. Sci. USA 91: 
1386-1390 (1994) joJ;-CK1994¥3^310 (C<2iM#-t^WO 9 4/0 6 4 4 
8-8-i: LT^MStLfcPCTttiM^PCT/US 9 3/0 8 7 8 6-§-) . ^>^^6 

o 

[0 0 19] 
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[0 0 2 0] 

(s c FV) (ctf«pSr»«i-5„ 

^m^i^XnB2(Dt h K-^-;^^b*5fecoRSV»FSeK(Cjy-1-§t htfJ^p^ 
/ ^-/V^^ft5f5©H3oJ;t;?L«W^ffi«*fc(*^©CDR^##-t-5ifJi 
ffi (reshaped) ■^fz.mcmmi>m'^^^h. 
[0 0 2 1] 

^fjtct 5 loSll(73SI«^cfc^^r, :^:|gPJ5!l. 1 (Sfctt^tLEAJ:) ©3^^* 

- R S V ttfrT 5 Jr<!^^;55fttt $ 5„ 
[0 0 2 2] 

^b^£2.ffi«lc*5^^-c. RS v^^fe»i^P^^l^)S/c^±^^«6^]^^!;ffli^^■ 

fp^^^ ^X2—r;um» (mAb) ;ei^P>S5l5©t h do j; t)«®:^in:fr (0iJx.«. » 
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Yf^flfz (engineered) CDR, Fab^fc^F (ab) 2'^'?^^>'^ 

[0 0 2 3] 

*/c[4^:cD7y h) i: R S Y t(Dm<D^'B-(ommco^^xr yt^ir?) ^ 
[0 0 2 4] 

^fej^COfc A'7)1i:^ P,0^1;;«.;d.Sfetfljj3 it^^® 

[0 0 2 5] 

I . 
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Fab^fcftF (ab' ) ^^lEX^h^, 
[0 0 2 6] 

mm mK.\-f. Fv, Fab^fciSF (ab' ) 2) :SS^2rot ^r^-fe7'^5'- 
n., cDt b K-^--6*cOF a b^*^;i5^2cot VT ^'^-f'^-m^<Dm'^fii 
[0 0 2 7] 

CD 7=^-1- Kf-— t hfti:#:»CDR-:3;:xa— 

{-^m^^^:/}) y) «il^«isgrt{ifiz:a-r?)/5^;5^5CDR|B«i±. 31^5^1? 

•CiE*n®;^&lrioT*S-et -So Kabatt. (Sequence of proteins of 

Immunological Interest, f^4fS.^ U.S. Department of Health and Human Ser 

vices, National Institutes of Health (1987)) !4, C D R Srfig^^-fS fc 

[0 0 2 8] 
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ab, -^tctiF (ab) 2{C^btl.5J;5J-, ^feS^^o T'y ^^^^M«ro-g|5?r 
^*5S (i-''ii^*>, S^i^Cfc h^SMJS*/ct*#«a^«3g^«ra5)-gtLfcgB^> 

3 - K LT V ^ IB^iJ Srf!l 7 r -i^xV i^- 7 :/ 7 y - w-gg t 

ir^'y^—^ (HRP) , &-^y^ \-'y^-^fi)£-^-=i-Y\.X\^mm^^ 

[0 0 2 9] 

Fv. Fc. Fd. Fab. Fab' *fc!lF (ab' ) ^fl^m\X. iflh 
®:^?pe<]:^iiC5fe'T?fflV>e5tt5o (^Jx.!f, HarlowPj, 'Antibodies A Laboratory 

Manual", Cold Spring Harbor Laboratory, (1988) t„ ) 

[ ' , }SR ^ ^^fc r ^ ir 7" ^ -ttf*(7) L *5 i t>V4 fc « H «-BI35 K ^ -f >' 

r ^ -fe 7" ^ -JrCft: L *5 i * tc li H « nl'X^ F ;^ yWmmmmH ^ ^ - K L 
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S*® C D R !c J; 5 fiifeSr^tf ^ t T' 1 5 „ 
[0 0 3 0] 

r7^'=x^'-5riS#1-5J;5f-3fe^$tl.5S (^J;tff> Queentj, Proc. Nat' 1 
. Acad. Sci. USA, 86, 10029-10032 (1989), Hodgsontj, Bio/Technology, 9, 
421 (1991)^#MWii:) „ 
[00 3 1] 

frf4. Fab Gl - 1 tlii^tLS t h^'fP^/i!'D-- t/VtA#:cOF a b 77^5^' 
^:/h-efc2)o Fab G>l-l(i, 0 3, 4, 8 A- 8 F#5 J;U«9 A- 9 E ( 
Sa?IJ#-^l-4, 13*5j;t;Jl4) iCS^^ttSJ; P^^iW^LdSiUSHS^DNAdS 

[0 0 3 2] 
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J; ji-?: <D H *5 J; -05/ * fc L m^mmwc ^ 3 - K L T V ^ 5 mmmm(D± 

[0 0 3 3] 

rcDRj /iSSfl. >-H*3j;05LiicDffiRr^ffi«T&5jT:l^© 

ffiWtt*S««r 5 /Sia^lJt LTSK^tvS (^Jx.tf. Kadat?5. Sequences o 
f Proteins of Immunological Interest, ||4|K, U.S. Department of Health 
and Human Services, National Institutes of Health (1987) „ ^feS^ 

l3:/y >-(D•5r^g|5^^Cj3^^T3oraH^^^3J;U?3OC0Li^CDRM« (*fcf4C 
DRU:®) ^3&5„ L/c^SoT, *HJ3IW»-ettffl$tl.5»^. FCDRJ /iSM 
[4, 3 0CDHiKCDRcD:^-C, *fc(13OC0L^KCDR»^-C (*fcttaS/ie> 
^H*3j;t^^L«CDR©iif;^) $rV^5o CDR(*, gilg^/ctta^f" 

«f*^S#L. ^©ffi«#;i4*/c, ^^xe^piSi^-tS K-^--gL#:tlRli:fiiJ®^ 
[0 0 3 4] 

rfeiMe^i|#mt4*fcf4^'?0tg^%*W-rSj T^j^SMtl. Mxif. Fab G 
a/^«3g^l*l-*5V^-CF a b G;i-lcD^gKga^iJ(>lJ;o-C3-K$^l-5CDR 
'hf)>f)>t>h-f. /?)'^•>5:g:K^^*5V^TF a b Gl-lCOCDRil, SSfgp a b G 

[0 0 3 5] 
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[0 0 3 6] 

^fc. »5i;]lfKT-'^Mt bT^CTt)J;v\ WSijte^'^SSfc 
^Zt£<Xhi:\/\ 

[0 0 3 7] 

. Mx.il\ B I Ac o r e (Pharmacia) i^T^^r MC^^^Xi^J^ ^tl6 

i:of£^mm. ;*fcl±E■?3^5>if^-t3v^r^^-/fiT-feor. t hjoit/ftil^-^roe-^j- 
[0 0 3 8] 

II. ^i^}f-rv^)r/v^xi—::^yir 

$jt#:rof^|tdaJ;t)<^Bi-.cO[l:S&t)iS>fl^Pfl'*Lr$:fc (G. Kohler*5j:t/C. Mils 
tein, Nature, 256: 495-497 (1975)) „ ^fl^o:)f£t^Xh. /^'fT'U K— ^iWl 
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[0 0 3 9] 

=i>'t:--j-Mjr/V;J'n-=V^(t, — ^Kli-. PCT^&imWO 9 0/1 4 4 
[0 0 4 0] 

«i^©J;v>;ii:{c(±, jKP 7< 9— ifiSI^S^S (PGR) t.tcimmn 

(i. m^M^^mmci.-or c-DNAK^m^h^o m^^n^^ffy-rsh^t^-^tc 
i,tx'omm^mM^h^^tt'^r'^6o pcR7°7-r-7-gB?ijcDffijt}t 

[004 1] 

-i' t J " y f Sr '# M i - S * « ^ « Ifli^ ;i O N A — ;5 > IB a iJ-t T 
(#Hx(4\ P C T<^|1i3f5WO 9 0/14 4 3 0 fjfti ; Scott*5 iO^Smith, Sc 
ience 249:386-406 (1990); Sfcil^HiltW® 5 2 2 3 4 0 9-^#M) „ =1:^^ 
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[0 0 4 2] 

III. jT:#:77^;>«>'h 

RSVroFSfiK(-lR]t?Pjtlfc^^^ftmAb[r*fi-S s cFv, 
Fab4fc(4F (ab') ^ 79 hW^£ffi^sBli-5o itvfjW^yi^^ 

^:rLpjtt. Sfmifc LT*pJlffl»^'^3v^T{^ffl$^5„ s c f v 

7 7 iJ^'y >^ b ti. L - y — fcfiH- y — Lsai^^ov^-f tL^^i-*5 

■rSo Fa b79^p«^^h}4, :^L«tH«cOT5y*ffi§|54^^^*L ; F (a 

b' ) 2 75^^Vy b!±#JP6<]/j;>^^/W7^- m^fiJ:org^$^fc2o®F 
a b b(CioTJFM$ixfc7 7^7< >" b-efo5„ R S Vfg-^^y n- 

FvS/ciiFa hyy-if^yVom^m^mWr?) mx.\t^ winter Ann. R 

ev. IiDinunol. , 12: 433-455 (1994) 4 fcttBarbast., Proc. Nat* 1. Acad. Sci. 
(USA) 89, 10164-10168 (1992)#flg, ifhh-h^tH^^*) . lH^^m^ X '0 ^W- 

[0 0 4 3] 

IV. a itio^K- R s YmW-r 5; / X.xj^i' vir^ FiSJO 

Fab G 1 - 1 Sfcf4*:iJllll*{Csa««ffi«feift:!±, F-i^-J/L^Wj/Llf fi-g- 



-19- 



[0 0 4 4] 

—mtLX. rcDi 5iJ:**?^}4^ RSVthFab G 1 - 1 AftJlSOnr^ 

Lmisi.-(j^mHmmii3i.xf^m^h<^M<nmm^mm-r^o Fab gi- 

1 A(DHm^MW.M!.(±. 04. 8 A-8FS3<tt/l OA-1 OB (iaM#-§-3- 
4. 134oj;t/15) IC^SixSo 
[0 0 4 5] 

[0 0 4 6] 

tdxifmim^=^~ K-rsa-^cDs-x-i' ^-m^y^^s^^^i-^ ^^^-^7° 

9^ KiaM* fc i4 C D R :^ - K LTV ^ S^^g^cD^ilSi^SaM* ® 7 7 
[0 0 4 7] 
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fii::j;oTll3doitK4 (iaMi#-§-2 SoiwM) (;:^$tL5®i:lRlCT5 y^lB 
K-r-^5^T©S^ia?iJ?r^^-r5o gl6*5j;D«7 (ia?ij#-^ 5 - 1 2 
) (4. ^^:a^5@a^iJ©g*&ffi#t-^5„ *ISIK(;:'a^$ti5flfi,®*;B''iDNAga?iJ 
f4> >'v^a:>' h?feW7'P ^-f-^— v-3 >-^#T (T. ManiatisP). Molec 

ular Cloning (A Laboratory Manual, Cold Spring Harbor Laboratory (1982), 
pages 387-389#Ha,) TG :i - 1 gifr ^=1— K LTV^S D N Aga^J (^!lx.!f. 11 
3. 4. 8A-8F~11 {Sfl?iJ#^l-4, 13-16) ©|a?!|) (c:W:/y 

i^cn>-b)^i/A^:/yy^-^— >g>'^fit^(D^[i, 4xssc, 6 s'C-C/^-YT'y 

^Vif-v'3:^L, 0. IxSSC, 6 5°CT'lBffBm#-i-5o BOm-C 

■^ii^w^ h y v^^^ >• h ''ccw y y v' a v^ft^a, 5 0 o/o^j^/u-at 
5 h\ 4 X s s 04^4 2t;-efe5„ »*L<(*. rtbb©w:/y ^^-rx-fSD 

[0 0 4 8] 

3fc^S*xfc^feS^D7'y v^^ffiJ^ti, ^^y^^. t hft. ifJl^ffi 

[0 0 4 9] 

r:J'-fe7'i5'-;a5^S^n7'y ^-^-^-h-^-- -efe5»^. ^fl\t 

-At>^j'es7t(±y y*-ia?ij®#^iij;o-rm-a-r5!8iJ»^feffii^"n7'y ^^3- 
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[0 0 5 0] 
[00 5 1] 

S 6 (- . 2 (O-^m i^ny'V y b -t-- 1 :ii 3: ^ -^J ® 5,1 CieffM® 

mmi^h^mt. ^^y^^:^ (campath) V -y-mwi. 0 ^moi^^'i-^^ 

IS?lJT*i^$tlfC7ECiv'i/-t-/V-<7""9^KSrWbTV^Tt)j;V^ (Page, M.J. fj. Bi 

oTechnology 9:64-68 (1991)) „ 

m^^i^^triW; mm^ m2(D\i v^wf)^hm^n^-^nmm 

[0 0 5 2] 
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i o rem $ tL/t^lSBJ w»# $ ^ifcST:#:^^fe^ LT % i V \ 

(ab' ) ^yyir:f-^yV. H«2ftf*:, Sfcm^T :M;5^W* CDft/mi^i;t7 9 

^'^V-b. F vSfcft (SCA) *fc«SSl$tifc K"?— F 

[0 0 5 3] 

^-iry:5'-gi:f*:ft*ro^ffi^'n-7"y V (ig) ^mmkis^i-xr^w^w^mm. 

7 K (t 5 T ■feT'iS' -m A b L *3 j; t^/* fefiRBT^ 
[0 0 5 4] 

t--t^hW(^^fifdiKW-\±. RSV mAb (tH*coi9i-^ttf|i^^^TV^TtJ: 
v^) coi?r3SH*3±t>V*/c(±L«(Oi-o (Sfciiiii!::^) fc^v^iiTieT'l^lSi^tT/ 
5HSfcf±L«cDRro 5(-iJ:lf^ti5o 
etfrf*. tpfntt-efeij. i-^£fc>*). ^tvb}*. M*L<«. RsvM^roft!^^ 

[0 0 5 5] 
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m(omm) r^±-:/^-^mi. mmm^iy'-^^-T^. 0tix.«. kabat^ 

(SfeMf) X— i?^— Los A 1 amo ST^"— ^'-^^ :^SoiIj^Sw i s 
s P r o t e i nf—'^^—:^i)^h. ^-^"f- Yioi:V^TS,y 

[0 0 5 6] 

Wy®> M;ia^ I gG (4(D5*>f-7'^-f . I gM, IgA^oit;!! 

(A.R. Duncan Pj. Nature, 332:563-564 (1988); A.R. Duncan $3 i T^G. W 

inter, Nature, 332:738-740 (1988); M. L. AlegreC), J. Immunol. 148: 3461- 
3468 (1992); M. -H. TaoCb, J. Exp. Med. 178:661-667 (1993) ;*5it]^V. Xub 
. J. Biol. Cham., 269:3469-2374 (1994)) ; V Ty y:^^^^^L (J. K. 
Kimh. Eur. J. Immunol., 24: 542-548 (1994)) ; «5gW*tttt4rMii^$-^5 
(S. AngalPj, Mol. Immunol. 30: 105-108 (1993)) tf)mM.^fhtc^ 
1 gM<Dm^-t^'/yh(DHm-£.fzlim(0^mm^ (R. I.F. Smith*3it/S.L. M 
orrison. Biotechnology 12: 683-688 (1994); R. I.F. Sinithf), J. Immunol., 
154: 2226-2236 (1995)) fe5^^^■±I g AroM§|5-fe bW^^P (I.Karivt,, 
J. Tiranunol., 157: 29-38 (1996)) J,CX.^1ni^(D:tV ^'■'^—it(D X 0 ^£^<Dimtf 
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[0 0 5 7] 

Lfc;55or. ^^mm±. »*L<{*. ^^t VW.i^-iifc\t^(Oyyi^^yh 

t\i. ^m^imm^n^xh^o (•t^t>^. mum « uisxx^Lmr^/ 

[0 0 5 8] 

?fift*/ci4«{j'^-tS i 5 (-2^^^ n 5 So f?[lx.!l\ 2 i^t, F c S^#:-v©^-a- 
. *fcf4Mfr^fg-&UiStt'fb-rSBg;tl-efo5 Angalf., Mol. Immunol. 

, 30: 105-108 (1993); Xub, J. Biol. Chem. 269: 3469-3474 (1994) ;*5 iOT 

inter t). EP 307, 434-B#{iB) „ 

o 

[0 0 5 9] 

*;?SRi]t^)#e3ti5.#r/Mt Hlfif^ti, »1*;iTgTiMS, COS. CH 
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[0 0 6 0] 

sjisti-fc^tiw*. 'm^m^mmKXox. m-i3Xu^mz.(D-<^^-t 

:^-'y3:y^^-^-fbmW(0^m.\i.. nmmm^mr^-^^ (EL ISA) ^tz. 
i49 5^:^-1' A/ T5/-fe-r (RIA) (Oiiofim^fiT y^^Ki.^xmWk^\^ 

[0 0 6 1] 

— (±pUC 1 Q-^-fclJ^ Amersham (Buckinghamshire, United 
Kingdom) SfcitPharmacia (Uppsala, Sweden) <D i:.o fii^^^%.fi^h'^Wi'^f\^ 

[0 0 6 2] 
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[0 0 6 3] 

^ae^- (DHFR) roigasrJttei-scojcss/ijte^-t-ioTwss:^ 

(1-e3ix5 5„ tero|!f*L-v^-^^^-ia^J}*, -^i/^ft^/w^^^ (BGH) dsit^ 

t':xyp^-^?-Ha5lJ (betaglopro) o J; 5 ''i^K ^ Tx^/Wh (j^y 

-MX-tf. Vf3^y. m^-AB=^. 3lW^^^f— . 7" 

[0 0 6 4] 

ft^^rt-rSo rttPjCO^ D— ::^>-:?'-<^^-(0^5'D— :::^>'^?■~^3im^^l»S^ti' 
. -ay (E. coli) (jy^^^^oYmmt. ^n^:::Ly^^^^ — <r) 

^fi. 6I*L<f±. CHO, COS. mmWmU m±\^. :3T3) *5j:u*#tt 
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M^^^iStiSS^^-lfegE^-Cfe-So mx.t£. SambrookP)Molecular Cloning (A L 
aboratory Manual), 2nd edit., Cold Spring Harbor Laboratory (1989) ?r#M 

[0 0 6 5] 

ttSiiiat*. *SI5a©a^X.s c F V, Fa b^iU^MAbcO^micaa/^S 
^SktLX^MTh^^tamm^flO?) (^;tf^, Plueckthun, A., Immune 
1. Rev., 130, 151-188 (1992)) „ F a b fSHf U 3 ^//Hb*■f^ ^S^lliW 

{£T § * 2) r i: -e 1 5 CD -c% mmmmcis^ ^xmm. ^tifzm&m>^y* 

ti^irv^So • Xt'"^ L) ^ (B. subtilis) . xbl/^'b^-fe;^ (Streptomy 
ces) ©S^W^flfE, f|b,©ilfflK^.Cir^>*fc, ffi^l^tb??), 
[0 0 6 6] 

^-v (Drosophila) i LK Wt" Kt'x 7 (Lepidoptera) *3 it/f?^ 
tl^J^il^rEf1:lHIIai: LTflJffi^Tlg-efcS Millert>. Genetic Engineer 

ing, 8, 277-298, Pienum Press (1986)*5iOJ^i(C5i;H$ti^)##Ji;i)c^#ffi 
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Si^lf 9 . ^^ISBJ ^fflPI b*v\ 
[0 0 6 7] 

mmmm-n * fcsijo^m^^sft , h 9 y v? ^ ^ iiiftddsft 5 ^m^fij 

MU5 5„ *IS#fF^4 8 7 3 3 1 6^!rfa«$tiTV^2.„ 

[0 0 6 8] 

[0 0 6 9] 

VII. -mm^ti^/^immik 
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[0 0 7 0] 
[00 7 1] 

m'ffi'-£ fili'Pts:< 1 1) 1 filr%, 1 5 -£.tzit2 0m&%li^:ff)±^^-^X'X^^t 
[0 0 7 2] 

ii^lng~*^100mg. #r|^fi\ *^ 5 0 n g ~^ 8 0 m g i "J kji L < 
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-«*3it>*l^]l mg~$^]7 5mg/m 1 iiUMfi^ L. < (i5mg~|f]5 Omg/ 

9 > "Remington's Pharmaceutical Science", 1 5)K, Mack P 

ublishing Company, Easton, Pennsylvania^:l^3V^T<t PiBi'I|Slfe$tvTV'>5 

o 

[0 0 7 3] 

Okg&fc'J^O. lmg-*^20mgcoi K^l:»^^Bj5«seR^f:Lf4K#: 
[0 0 7 4] 

fc * CO ffi cotIM Stl''^ T s/ -fe «S;{cio V ^Tft;^ -r 2) * icHffi 6^ 7 -<;H- T t) 
[0 0 7 5] 
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A)£i4. T. ManiatisPj(_h^) 4fc[4SambrookP> (_h^) ^;l*DV^Tfl^P^^fc t*D 

[0 0 7 6] 
HJfe^ll 1:GX-1 scFv-1 CDl|i.il 

iTics^ (sc) Fvy4-fy^)-^^m^R^v\mm\^fzmm>hmn\^. 

WM(D^mK\.fct>^Xm.^7LRSY FgeWc^fLTSS^Lfc (R.H. Jackso 
nPj, Protein Engineering, A Practical Approach, A. R. ReesF>S^ Oxford Un 
iversity Press, chapter 12, pp. 277-301, 1992; H. R. Hoogeboom t) ^ Nucl. A 
aid Res., 19: 4133-4137 (1991); J. D. Marks 6)^ J. Mol. Biol., 222: 581-59 

7 (1991)) „ ffi^(cHx.a. 3iy^m-kmm'm5Bmm'^L.tz.im^m--h 

WLfCo y ^^/^°^^^^.WLfcRNA^7r— v'xi':^-?'!^— cDfcfe© s cF 

H^K^'l'^'l I gGdoit^I gM/£ bWcLiKC- K*3j;tJ«C-X®fc*© 
^^ffii^T'^'i'-^— t*J-l;:L, ^>:v^r^ :t— 9y7°PCRtcior s c f v 

vH-vL@Hf^i]{>i*Dv^r 1 sr 5 (^y >'>'4--try y) 3 ( 

mm^21) tS^Lfc (7"9-r'v-<©talc^COV^TJ.D. Marks e3(-h*l) ^ 
[0 0 7 7] 

#lb^^fc4OC0 s c F V hU — ( I g it/ 1 gM?r^ri"S V- K , 

I gG*3j;t)^I gM$rWt"5V-l) SrpHENl (H. R. Hoogenboom 6 i±Mi 

oT-<;^^-?r^- • =!y («x«, TGl^M) 4»{-?]^KIg^b-C. WJt&i-S 
[0 0 7 8] 
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yV—<D^^^Ml 3K0 7r — v'T'iiSfe^iirSr tS^ioTHfib 

(R.H. Jackson (JiS) ) . -fi^tc, ^ Jil^^i- b Lfc|imx.FSe 

Kl::*f-r5 2 7'?:/ Ko^-^^^^^^i^'mufco 9'i'>- Ki-doV^r, 2. 5m 

1 y i^K^fffb^-?^:^ (PBS) /2%Marva 1 

i::*3(t5 10^ ^ 7r—:^Sr9 O^J-M, 5 g/m 1 ©FMeK-t?=i- h Ufcl^ 

>'^3.^— h U (p. Tsui?). J. Inmunol. 157: 772-780 (1996) i^lfB 
^StX-TV^S) , 2fcV^T% lOxPBS/0. 0 5% Twe e n 2 OT'llHlgfc 
#-L, 1 0 X PBS^^-e2IiIB(Di5fc#^fTofc„ g-a-L/cP'r-S^^ 1 OmM 
MJai^/ur^^-C^WL, ^WMSrlM Tr i s-HC 1, pH7. 

fpb/co ^ffib/c^r-i^SriitlU ='-x^'>-:J^'i-5/c}t>roFgfiScDjilsdS 

2 M g/m 1 -e&<9, j$t;}t^^y7r";i^2 0 x P B S ^-^^LfcC t ^l^t, ^ 

[0 0 7 9] 

-r-- 3y|:^ffiLfc7r-^:^-e«;^*. y -ft*© 9 6{i 

©an 7 T - v'-efiSSgi; ^ F g 6 KS-a-fStt i;;o V ^ r ;^ ^' 

fc^s, 4 l{@©^tti!'n-y:as I gG9^'7'9y-^::ov^T«^$^^fc„ 

[0 0 8 0] 

rtLf^CO 6fi<7)^ n — V(»-^^(7)fi^S* (titered) y r h y ^ (D'M 

M#f^?«*llit^X. F ^ eSio i t/R S V,ri^« ^-Y if- h -^O^^^^lC-Oi ^T E 

L I s A(cj:o-cw;atfc. ^-c2j5FgeK--cDig'a-^*L. Gx-i tmtn 

[0 0 8 1] 

3oC0i?n-^^: Gi-1, Gl-3 (y-l'-lf- hlS-g-^ltt) , 4oj;0!G»c- 
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1 (7^-€-h»-a-»tt) (mtc. Tkj doitJ? r;ij tiL«(0^9:^^*t- 

^4/i^:^m^^mm-r6tnho:>mt!i^'o\,^r^hiz.mw.Hnhtitc„ 1992 
¥3;? 1 9u^z^Jim^nrcmmmffiiim^Mmmwo9 2/o 4381^. iaxxf 

19 9 3^1 0^ 1 4 0i;i<&M$;h-fc|lK#fFtiJKi^BB®WO9 3/2 0 2 10 
m^KM^tlfCpfamAh RSVl 9*5j;U?B4fi:. FMSffi^SUfi^^t" 

b-T^^^B^-rSo gk-i(i. m^<Difim::2:'^xm<m.m^nfco gi-i 

i4, B4©;5^icJ;o-t^M('::[ia§Sti.fc„ G/c-Stt, v^•f tvo^ft^ic ioTt. 
PlS^tLi^i^^ofc (GA-lfc^^^cov^T:^$^^5 ; Bll AdsiU^l B#M) o 
*lOrors/-fer-^'}cj3V^-C (SI, »i^l-3) , 3flico^i3->^-C;5V>' • f 

hD-ccf?0?gt4Sr*L> G;i-lttl:t>?l;;^)-C&ofc (1112. 3li^2W^v7) 
-Jj. s c F v^S^LTV^/iV^^fS^'teM^r— V? (M13K0 7) 14^ 

[0 0 8 2] 

Siv^pnTt^ttf-ffiS-t-S/c^lc, #^4^fRF a b 5- 1 6 (Dy r -i^WM^^m 
CTy-fe-r (c*3l/^-Cl^^Lfco 4ocOT5/ir-r<:0 9-^3oicjoV^-C. ^H^it^^i 

tlsHt-Cfeofc (SI, ^.^4-7) „ Fa b 5-1 6 SoiU^xj-MM 1 3K0 7 
[0 0 8 3] 

[«1] 
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Fab 5- 19a 








>10^ 


40 


180 
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3.5 



KM : 

1 M.J. Cannon, J. Virol. Meth. , 16:293-3011^ J; 5 T 5/ -fe-f, 1 0 O^^tp 

2 a r u=T>-t°v'y >-itttW4:^ 7r— K-a^JtST-^atellifio 

(M 1 3 K 0 7 ^{iroJ^-o-CO^ij^) 
[0 0 8 4] 
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^^-i-f(DX<oS:»f£'^^. (2) B 4fiim^^?>m^<D^(omKmmmisxn ( 

[0 0 8 5] 

SlJfef!l2:Gl-l s c FVCOmAb/-^— i?3 ^A'--(D^ft 
G X - 1 cDVHjo J;0VL'RJ*CDDNA*3 iO^a- KStX-SSfittSB^ll^^g-* 
, 0 3 (ia^J#-^li3j;t;2) i3j;tJJ4 (ia?iJ#-^3S3j;U?4) iCT^-t, m%Ws 

'^MW$.i:i7iW^<r)^'^ffi^'^ V^-^v^4 fv:xzfxi^-~^— (CMV) -fn^ 
— iCioTftlJ^PSttST'y^? Kp CDN (Nambi, k.h. Mol. Cell. Bioc 
hem., 131: 75-86 (1994)) (Dfl^#:(f'fC:i' n— V-ftLfc, KpCD- 
HCBSBfi, ±-^Um.^m^-t'^fit>\^Wi\^hf\^. T"?;^? Kp CN-HuL 

c L »«igia{-fflv^ pjtbSo 

[0 0 8 6] 

1 ft5fe©Lm*3 J;u«H^l■Br^ffi^t^^!' ^-r:>-^f■f-5fc*^::ffiv^f3^^5 p c rt" 

7"^ K:>-:7'-t-/HEMi±, ^ -V V/-^;^ L $ Il5 (M.J.Pagee., Biotechn 

ology 9: 64-68 (1991)) „ ^'XiSJ^cDT 5 /*iK*3i05#|a;^^ijg4 

^fflV>T, GX - 1 CDH^^GX - 1 7r— v*? FDNA;5^£)PCR 

*ifiLfc„ »ib4xfcPCR77^'y y hSrXh o 1 (T 5 y ^S^^-f -^-ir J; 

oTjiA$ixfcSPf4) *3j:t/B s tE I I {mmw^A\-idn^^m<r)n>m 

"e^Wb. +tBj-<:i'^?— . F 4HCVif lex h o I /B s t E I I gP&iC-C^' P 
[0 0 8 7] 

tt^xi^^^V^li, G X - 1 <73nr'X^:^?rSiJ«l:n;-R S V HS19 4~F4 
COTFXH* (fc K— ^d^PiSniithKline Beecham-t-:^' n — Wli$;Jxfc) 
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±\cm^Vfz, ^cfFpS^^'c-^-^Xho IdSiT/B s p 1 20 IT'lHifL. p 
CD-HC6 8 Btf (CdoftSlHlCaS&tC^AbfCo Xh o I S^fiP C RT'^'f 
-^-IzX-oXT ^ /^mi^mA^tl. pCD-HCe 8B'Pl^m\:.Uii.'Ci' ti — 

s p 1 2 0 I SBmi^^T'fe 9 . C„_ 1 K^-l'>'WP*&(::*D(t5ig<{S#$tt 
fcg|5feT&>3. pCD-HCe 8Btti(c:^D§|5fi:-t?^n-VftLfc#^. C„_ 

GX-lApcd (EISA-SF (Ba?iJ#^13) ) iCjoV^T. 
[0 0 8 8] 

"5r^ffi«oT3:/*«*3j;t^#m^S5g4(Dfcje>©7"7^-7-^fflv^-c. g;i. 

-l®L|8^G;i-17r— KDNAd='bPCRlii|i|L/Co #fe)^^fcPCR 

yy^:^>'h^S n c I (T5y*ffi-7°9^-7-(;:J;oT5gA$ttfcf|5f4) doi 
t/Av r I I (#»*«^4{Cfc(j-55^^lf|5{i) "t^BlfU S a c I /A v r I 
IgPteTM 3- 1 p c ntfJfCi^D — yftbfc, fe^n— r^>'^^f±, GX-ICObT 
ArtT'MlJwS-RS V9A^LSP4 3 (P. TsuiPj, J. Immunol. 

, 157: 772-780 (1996)) O^^ffi^ (t VmBi)^^^mL-tiRN Ai^lb<^M(D 
=tyir-r h y r Jl-y ^ y'y 'J —A^ibSmithKlme Beecham-t?^ n-Wt^^tlfc) Ji 
l-aiSb/Co PCR:/y-Y-7-(cio-CT$y*iffii>lS a c IgBf4^#At. IhI 
Cg|5feT4 3 p c ntpl^iJ'P-VftLfcS^, 7 W-Al^T^^ V/-?;:^ y -y- 

5, Gl-lApcn (I119A-9E (IS^-^^- 1 4 ) ) 

ttS a c I ^'P-^>'i?'^{Sro5<:J'U-::t^KSE?lJ(Cj;oT3-F^?tb-CV^5„ 

:fy:^ S; KG 1 - l Ap c d*5i0Gl - 1 A p c n«x Kia^J^^ 
B18A-8F (E?IJ#^13) *5j:t>'9A-9E (gdJ^iJ* y- 1 4 ) 
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-1 A^iSLfc„ 
[0 0 8 9] 

l*;ftFv (scFv) y:t—~^-yV^M<DGX-lHm<D^^M^<^±My 
S®5#S©r5 7^?rVa 1 ;6^P)L e u^-^ft^-lirfco ^LCD^ft^WE-fSfc 

-^3 J;I^Ch- 2^S^^Sl^wia^iJlCT=-/v1-57'7-^'-^-^fflv^5 P C R^f 

-/^-y S/yS#l(-J;oTiSA^Jlfc„ g|ll5t)/^PCRSft^f|!IJf!g»*. Eco 
R I *3j;0B s p 1 2 0 I -Cli-fbU G;1- 1 Ap c d^^' f (C|r1 Dg|3^-C 
iJ'n-XftL.TGl-l Bp c d^#^Lfc<, 
[0 0 9 0] 

17) ;5^ibEVQLVE (Ba?lJ#-^18) tcME^txfcr t ^EEBJ Lfc (Bl6# 
M) „ «E$tlfcH^l. G;i-lBco=3-7^^i/^^^^c03?^U:^^FSa?iJtrll 
1 0 A- 1 0 B ic^-r (Ba?iJ»-i- 1 5 ) „ 

s c F v7.i-— hfi^h±My:t—^'y h^(OG 1-1 Lffi®T5I^ffS®^' 

i*. L^c0ft^;icD2o©T5yK (G 1 nioit/S e r) ^llJI^b. 3#gCDr 
5/«^Va 1 ;5>£.G 1 u'^^ftS-^fco ;n:Mb®^{[i^«E-r5fcfel^. pC 

mfU ^thit^ 2o©^^L7rT?/^ (G 1 n*3iD«S e r) ?r7EcoJgpJf 

ia?ij [r r ---/u-r 5 -Y -V- ^jTJ I ^ 5 p c R 7 yatTir J; o T^A 

^ix/co m^mivcRimi^mwmM. e c o r i *5j;tFA v r i i xm\tv 

, GA.-1 Ap cn^^^— tfJ(C|5|i:gP^4-ei7a — i^-fbLT. Gl-lBpcn 
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[0 0 9 1] 

l^^T (ia^J»-8-l 6) „ ^-<^^~GX-l Bpcn^GX-lBpcdt — 

^(;:fflv^T. cosi!J}a*3j;o?CHO«t'i;:S3V>T^frGX-i B^^SUfc 

o 

[0 0 9 2] 

mmm4 ■. mfim^mmcmf^Gx - 1 mABco^s 

1;L^^, GX-IB HdoJ;0LiRSrCOS|fflSatfi(C*5l^TS*l^irCurrent Pro 
tocols in Molecular Biology, eds F.N. Ausubelfe^ 1988, John Wiley &; Sons 
, vol. 1, section 9. KcfBft© i 5{^*^S*fco h 7>:^y -ya y^i 
0@(-. H^i^Mi^M^skW^^inM (SmithKllne Beecham) T'g^ifex.. ^tl 
^3 0 S(-S»Lfc„ ^Jim^A^^m^£tm. ITS"^*^ Premix, 4^ 
hyy:^y:r.])>, ±\^=^-<y J^^-^(^ (Collaborative Research, Bedf 
ord, MA) ^i.X^lme,/m\-^i/M.mT;Vf%ly (BSA) ^MlEL-fcDME 

[0 0 9 3] 

mAbii, 3 Bio J; tK 5 0 ^(Dmit^m^hmWififl-f^T-'O ATy 4 =^y- 
y(~^n-rY^yy ^—W: ("B^HX-tf, Protocols in Molecular BiologyldlHtfeS 
tLTV^S) i'ioT, ifilx-ti*, Prosep AT7-i'^x^'— OTi (Bioproces 

sing Ltd., UK) SrfflV^TliM^tl/to 

X. ") XMWG /I - 1 B mAB (1 00-200mg) ^^Bl-^/cis^lC, 

5[^d h f r ~CHOMaSr;TJi/^Tl?rI««|'iJR/i5#btiS'efc55 (P. Hensley 
f). J. Biol. Chem. , 269: 23949-23958 (1991)) „ fSjlp-i^l^Xfi. ^3 0/ig 

(om:m\:.'yy:^^ KDNA (H^ioio^L^-^^^'-wAtfciiB-tr^/ h«#i 
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5/ig) ^1 X 1 0 ^ajfatfi{C:i^^^' hn^l^-hL/c ftfi^SWt-. 9 6 

^'^'AT^^^—'T't'— iJ'P-r h^7 7-f — (7°ox-i':xA-lr7r Pharma 
cia) . ?>tV^T\ f-^X#fei^n-r h^77W— (Superdex 200, Pharmacia) ?r 

[0 0 9 4] 

^WLfcJiflcroSadBitmilS-^ffitt^EL I SA(Cj;oTS!lSi-5o Si^ 

^^^y^v'g :/^y-/L'L, i^-rXft^^'n-^ f^''y:7^'-icJ;oT^b(cft 
®1-2)o V^-f*^d^«d^d^§feT;#:lCOV^-C^i®$tl§i:*5t)^ SDS-PAGE(C 
ioT. #l#!te®eW*aft}4. 4¥M7i.^i^TX-mi 5 0 k dt^^ftL. 5 0*3 
<ttJ!2 5 k dcr)2o©/^>'K;S5jS7C##T-emtbfco CHO«(C*3V^-C^a§ 

tL/cST:#;<73±#-a-. sDs-PAGE{c j; sfiJifi:; ± 5 1 Mffitt> 9 o , 

[0 0 9 5] 

Sl*f![5 : Gl-1 mABcOffiilx.FM6W^<©^-^ 

Gl- lmABcofflmx.FSeff--cO|^-g-!l. IgW^llltgE L I SAi::doV^ 
Tfflll£^tlfc„ PBS pH7. 0 tpr-#RLfc-!TLlJi£^#''J c 

h (Dynatech, Immunolon II) ±(C1 8 B#PaM»$ii:/Co i^zn/W 
^m^W. l%Twe e n 2 0^-^W-t'5PBSttii;i*3ft50. 5%^»*-^-^ 

(BC) (PBS/0. 0 5%BC) X'2^^m'fvi -y^ htCc feifr ( 5 0 1 
/^n-./l-) ^0. 0 2 5%Tw e e n 2 0 ^rf^i-f 5 P B S/0. 5%BC4'(^ 

1/— b^O. 05%Tween20 ^^^^t^ PBS "eTitertek 3 2 0 5 i5' \a 

/u- ^g6^#^«^ffl^^r 3Ra#-L, |>:^^-t:^ i : 5 o o o^ffiLfcHR p-^i 

fffi^byPx-Y VA/G (50m 1) tr^iPL/Co 3\fi\mmk. TMBlueSK 
(TSK#TM102) ^JPx.. 5 ^^^^-hLf:L„ 1 
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N H2 S04(D^JqtCj;o-rRJS?rJt*. Biotek ELISAU -^?'-^fflV^T®:)fc 
Jt?r4 5 OnmT'E»Ufc„ 
[0 0 9 6] 

GX- ImABOirCMife-a-^fh — >^^M-a-EL I S A(::*3V^ri*i^ Lfc„ G 
A-lmABt*. ilbSI^ORSMUl 9*fc{4B4. 2-o<D^:fjfi:tp^mAh ( 
TempestPj. Biotech., 9: 266-271 (1991); Kennedyib. J. Gen. Virol., 69: 3 

023-3032 (1988)) t?B-g-L. FS&K^^'y ^McMx.±o Abriza?3. J. Gen. 
Virol., 73: 2225-2234 (1992) (CjoV^TKIfri-IBftStv/c i 5 mA b RS 

0 J; 5 fifc, fifecom ABfDff^ST-eroG 1 - 1 m 

ABW|g-&(4, HRP^m-fb-^^S-t h I gGSr/SV^T^W§^^.fco SJt&(i± 

[0 0 9 7] 

Gl-lmABtt, EL I S A{Cj;oTfflifex.F (rF) m&K^(D^tlt^^ 
^^rnhM^Lfz. (mAB B ii^f-tS E C 5 ^ = 2 . 6ng/ml) „ Gl- 
im A B © r FSeK--«fe-o-(±. tniii:m!§it-^^^''<CFgeKT$7^^s@B?iJ 
#-^2 0(DT5 6 8, 2 7 2Soj;?^2 7 5T*fo5mAb B4tc<i;orPl 
*$tL.fc„ Gl-1 mABCD r F®eB-~«|S-a-(±. IE5lJI|-^2 0 cOFgeB 
T5 yK4 2 9^SfeT:lClgit{C?f:^.i^T-fe6mAb RSMU 1 9i::iorpi*S 
tlfSfl^-DfCo ^ri>b(DMi^it, b'MtiS (ea?y#-^2 0) (0T$/K2 5 5-2 
7 5 ®ffiiS{^*3(t5a*;55G ;i - 1 mABrnmicyf-piXXh?)^ t -t^-To 

[0 0 9 8] 

"MM^i 6 : G 1 - 1 mAB (7)-r V • t- h D git-S- - [Jfl'Sffitt 
GX- lmABro'i7^yP^f|#|4«S!t-a-^Pfi*-r?>BB;0(4, ^ • t-'hP-C 
<D^*tf^^r2/•fe-^' (Beelerb, J. Virol., 63: 2941-2950(1989)) (D^fSi^^ 

V^T«tS:5:;^i/c„ H^r ^y-fe-^iCiSl/^-C. SO/uKDRS L o n g^^'>•^/^X 

(10-100 TC I D E5 o/i^/cn/l^ (American Type Culture Collection AT 
CC VR-26) ) ^2%^>~>^&i?,jiL?f (FCS) ^^^-t^^'Pi^mmm (MEM) 
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tfilCdoV^T. 3 7t;, 5%CO2"^4Btlf90. 1ml V E R Offlja ( 5 x 1 0 

^/^:r.>V) (ATCC CCL-81) tig-a-Lfco ?>:V^T\ mAB»]^MlK^j:2fn*l? 

« (4iS) (5 0m 1) ^-^4 :r.MzM^tL, nm.m 
m.m\±. )\y7.(iyh~'^y{-y^^^~v\.frLm^ im^^-i ^^^^nw) 

[0 0 9 9] 

*S*t)Sr3 7tT5%CO 2 ^^{-*5V^T6 0 ffl-<>':3r^-<- b L. ^cOit. 

!?-</vx»fia.i?^/Kt^©iBiasa^¥K)Sb* (CPE) (t>9 o%T'&ofc„ ifflia 

«a^«I^*roKI^^Wil}*, EL I SA^rJ;oT?t^^?^^/c„ :eJfi^:©«ft*> 
5 0 1 CO 0 . 6 %H 2 O 2 ^-^^1-5 9 0 ^ / -/U-Ca^L-fc 
„ 1 05>«^ 0:S?«Sr®?IL, yU'- h^-MI£L.fco 1 \i g/m 1 Wf,:^-^ 
:-''(1:RS CHB 4 ('?v'B4raAb(0t hF c^?i#: (SmithKline Beecham) ) 
. ?>CV^-C. 1 : 1 0 0 0 0#5g?LfcHRP-S^>fl:;^ H^7°hTt':^i^ (Boehri 
nger-Mannheim) ^rfflV^T, 5?-r^V;^ttfiiiI^@£Lfc^«tl4'(-*3V^T^tii L 
fc„ TMB 1 u e IrfflV^TSJS^Pj^^^fL, 1 N H 2 S O ^ (D^P(C ioti* 
fc„ 4 5 Onm(DBii*«SrSiJgLfc (O. D. 4 5 q) » 
[0 10 0] 

W-^-W^tiVit. ^'^'/v;^*fMtit^rEL i SAv'^*'-?-/K;i*DV^r 5 o% 

;^?iS!-i:5EL I s A(c*3^^r^1^/Jic$i^fc[ii^^irS':^v^r, o. D. 4 5oi- 
*5(t5 5 0 %Mii'^iiii7-r/v;^;^ffi{-i3it S^9 o t/c 5 o %^<d 

Gl-lmAB(±, AMRS L o n g ^-^'^'•Y /V-^ I'^ff ?)3®;^^=e'l' >- • f 
bna-^-pi#j5t45rBJib^^lCL/t (mAB BcOED5o^4^ 0. 5 1±0. 
3 8 jn g/m 1 ) „ Ig-rv • hnBl-a— Pl*T2'^r-Yt*5l/^r, Gl- 1 mA 
B Btt, JtiSSTy-fe^lCiSl'J-S t h-fbmAB RSHZ19 (0. 4-3. O/z 
g/m 1 WED so) (Wydet). Pediatr. Res., 38 (4) : 543-550) itJ^gft-Cfe 
o/c„ 

[0101] 
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: G l-l mAB BO-f V • t'/P'fiftt : B a 1 b / c -7 

fi4 0m ©l/^-ftLd^tC, 0. 0 6mg/k g~5mg/k gffiffltDGX 

-1 mAB BSrBa 1 b/c^^:^ (5/11) l^lttErtSttLfCo -^'^T.^m 

r^-f/V;^!*. ^IS56<J*fc(*f&j^e^{i> 1 . 2 5mg/kg Gl-1 mAB 

B-t;■^K6^*a^^Tofc■7>?;^coJJi|}(cjov^T^m^tl.?'cC^^ofc„ rta»«i 

3 1mg/kg GX-lmAB B Sr^KW*fcf4?&8e«J(Cg(1-/cft!fe}Cd31/^-C 
[0 10 2] 

[a2] 



SI I : B a 1 b/c-T-i^XtrjaCtSGl- ImAB B^Kfc'iOT^I 



G;i-lmABB 5 <1.7 <1.7 

1.25 <1.7 <1.7 

0.31 1.8 ± 0.3 2.9 ± 0.4 

0.06 4.3 ± 0.7 4.5 ± 0.3 

PBS - 4.8 ± 0.7 4,7 ± 0.2 



[0103] 
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T^-ts*x5i:?tft-r5„ _hfBw^r©5iffi5:mf4. ammm^x'o^mmmo 
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SEQUENCE LISTING 



(1) GEMERAL INFORMATION: 

(i) APPLICANT: SmithKlxne Beechara, PLC 

(ii) TITLE OF II-IVEMTION: Hiiman Monoclonal Antibody 

(iii) NUMBER OF SEQUENCES: 21 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: SraithKline Beecham Corporation 
iB) STREET: 709 Swedeland Road 

(C) CITY: King of Prussia 

(D) STATE: PA 
IE) COUNTRY: USA 
(F) ZIP: 19406-2799 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/HE-DQS 

(D) SOFTWARE: PatentIn Release #1.0, Version #1.3 0 

(vi) CURRENT APPLICATION DATA: 

iA) APPLICATION NUMBER: GB 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY /AGENT INFORMATION: 

(A) NAME: King, William T. 

(B) REGISTRATION NUMBER: 3 0,354 

(C) REFERENCE /DOCKET NUMBER: # 

(ix) TELECOMMUNICATION INFORMATION: 
iA! TELEPHONE: 610-270-4800 
(BJ TELEFAX: 610-270-4026 



(2) IMFOHMATION FOR SEQ ID K0:1: 

£i) SEQUENCE CHARACTERISTICS: 

(fv) LENGTH: 336 base pairs 
IB) TYPE: nucleic acid 

(C) STRAITOEDNESS: double 

(D) TOPOLOGY: unknovm 

(il) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME /KEY: CDS 
£B) LOCATION; 1..336 



txi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

CAG TCT GTG TTG ACG CAG CCG CCC TCA GTC TCT GCG GCC CCA GGA CAG 48 
Gin Ser Val Leu Thr Gin Pro Pro Ser Val Ser Ala Ala Pro Gly Gin 
15 10 15 

AAG GTC ACC ATC TCC TGC ACT 6GG AGC AGC TCC AAC CTC GGG GCA GGT 96 
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Lys Val Thr He Ser Cys Thr Gly Ser Ser Ser Asn i*eu Gly Ala Gly 
20 25 30 



TAT GAT GTT CAC TGG TAC CGG CAA CTT CCA GGG ACA GCC CCC AAA CTC 144 
Tyr ASD Val His Trp Tyr Arg Gin Leu Pro Gly Thr Ala Pro Lys Leu 
35 40 45 

CTC ATC TAT GAT AAC AAC AAT CGG CCC TCA GGG GTC OCT GAC CGA TTC 192 
Leu lie Tyr Asp Asn Asn Asn Arg Pro Ser Gly Val Pro Asp Arg Phe 
50 55 60 

TCT GGC TCC AAG TCT GGC CCC TCA GCC TCC CTG GCC ATC TCT GGG CTC 24 0 

Ser Gly Ser Lys Ser Gly Pro Ser Ala Ser Leu Ala He Ser Gly Leu 
65 70 75 SO 

CAG GCT GAG GAT GAG GCT GAT TAT TAC TGC CAG TCC TAT GAC AGC AGC 288 
Gin Ala Glu Asp Giu Ala Asp Tyr Tyr Cys Gin Ser Tyr Asp Ser Ser 
85 90 95 

CTG AAT GGT TAT GTC TTC GGA ACT GGG ACC CAG CTC ACC GTC CTA GOT 33 6 

Leu Asn Gly Ti'r Val Phe Gly Thr Gly Thr Gin Leu Thr Val Leu Gly 
100 105 HQ 

(2) INFORMATION FOB SEQ ID NO : 2 : 

[i) SEQUIi~i;Jh CHARACTEPaSTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE; amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:2; 

Gin Ser Val Leu Thr Gin Pro Pro Ser Val Ser Ala Ala Pro Gly Gin 
15 10 15 

Lys Val Thr lis Ser Cya Thr Gly Ser Ser Ser Asn Leu Gly Ala Gly 
20 25 30 

Tyr Asp Val His Trp Tyr Arg Gin Leu Pro Gly Thr Ala Pro Lys Leu 

35 40 45 

Leu He Tyr Asp Asn Asn Asn Arg Pro Ser Gly Val Pro Asp Arg Phe 
50 55 60 

Ser Gly Ser Lys Ser Gly Pro Ser Ala Ser Leu Ala He Ser Gly Leu 
65 70 75 80 

Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gin Ser Tyr Asp Ser Ser 
85 30 95 

Leu Asn Gly Tyr Val Phe Gly Thr Gly Thr Gin Leu Thr Val Leu Gly 
100 105 HQ 



(2) INFORMATION FOR SEQ ID NO : 3 ; 

(1) SEQUENCE CHARACTERISTICS: 

(A) LEI-JGTH : 3 57 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 



-46- 



(D) TOPOLOGY; unknown 



iii) MOLECULE TYPE: cDNA 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..357 



(xi) SEQUENCE DESCRIPTIOM: SEQ ID KO : 3 : 

GAG GTG CAG CTG GTG GAG TCT GGG GGA GGC TTG GTA CAG CCT GGG GGG 48 
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

TCC CTG AGA CTC TCC TGC GCA GCC TCT GGA GTC TCC CTC AGT GGA TAC 96 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Ser Leu Ser Gly Tyr 
20 25 30 

AAG ATG AAC TGG GTC CGC CAG GOT CCA GGG ?JkG GGG CTG GAA TGG GTC 144 
Lys Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

TCT TCC ATT ACT GGT ATG A.GT AAT TAC ATA CAC TAC TCA GAG TCA GTG 192 
Ser Ser lie Thr Gly Met Ser Asn Tyr lie His Tyr Ser Asp Ser Val 
50 ' 55 ' 50 

AAG GGC CGA TTC ACC ATC TCC AGA GAC .--AC 'JCC ATG AAC TCA CTG TAT 240 
Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Met Asn Ser Leu Tyr 
65 70 75 80 

CTG CAA ATG PAC AGO CTG ACA GCC GAG GAC ACG GGT GTT TAT TAT TGT 288 
Leu Gin Met Asn Ser Leu Thr Ala Glu Asp Thr Gly Val Tyr Tyr Cys 
85 90 95 

GCG ACA CAA CCG GGG GAG CTG GCG CCT TTT GAC CAT TGG GGC CAG GGA 33 6 

Ala Thr Gin Pro Gly Glu Leu Ala Pro Phe Asp His Trp Gly Gin Gly 
100 105 110 

ACC CTG GTC ACC GTC TCC TCA 357 
Thr Leu Val Thr Val Ser Ser 
115 



(2) rUFORMRTIOW FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 119 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Ser Leu Ser Gly Tyr 
20 25 30 

Lys Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
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35 



40 



45 



Ser Ser lie Thr Gly Met Ser Asn 'TYr lie His Tyr Ser Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Met Asn Ser Leu Tyr 
55 70 75 80 

Leu Gin Met Asn Ser Leu Thr Ala Glu Asp Thr Gly Val Tyr Tyr Cys 

85 90 35 

Ala Thr Gin Pro Gly Glu Leu Ala Pro Phe Asp His Trp G^y Gin Gly 
100 105 110 

Thr Leu Val Thr Val Ser Ser 
115 

( 2 ) INFORMATION FOR SEQ ID NO : 5 : 

|i) SEQUENCE CHAEACTERISTICS : 

(A) LENGTH: 119 amino acids 

(B) TYPE : ammo acid 

(C) STRANDEDNESS : 
(D! TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: S3Q ID NO : 5 : 

Glu Val 61n Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Ser Leu Ser Gly Tvr 
20 25 30 

Lys Met Asn Trp Val Arg Gin Ala Pro Gly Lys Glv Leu Glu Trp Val 
35 40 45 

Ser Ser He Thr Gly Met Ser Asn Tyr He His Tyr Ser Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lis Ser Arg Asp Asn Ala Met Asn Ser Leu T-/r 
65 70 75 80 

Leu Gin Met Asn Ser Leu Thr Ala Glu Asp Thr Gly Val Tyr Tyr Cys 
95 90 95 

Ala Thr Gin Pro Gly Glu Leu Ala Pro Phe Asp His Trp Gly Gin Glv 
100 105 110 

Thr Leu Val Thr Val Ser Ser 

115 

12) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

fA) LENGTH: 98 amino acids 
(B) TYPE: amino acid 
(Ci STRAJIDEDNESS : 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE; protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Ely Gly 
15 10 15 

Ssr Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 

Glu Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ser Tyr lie Ser Ser Ser Gly Ser Thr He Tyr Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg 



(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 13B amino acids 

(B) TYPE: amino acid 

(C) STRA^^DEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTIOH: SEQ ID NO:7: 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr Gly 
15 10 15 

Val His Ser Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

20 25 30 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Ser Leu 
35 40 45 

Ser Gly Tyr Lys Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

50 55 60 

Glu Trp Val Ser Sex He Thr Gly Met Sex Asn Tyr He His Tyr Ser 
65 70 75 ao 

Asp Ser VaL Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Met Asn 
85 90 95 

Ser Leu Tyr Leu Gin Met Asn Ser Leu Thr Ala Glu Asp Thr Gly Val 
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100 



105 



110 



Tyr Tyr Cys Ala Thr Gin Pro Gly Glu Leu Ala Pro Phe Asp His Trp 
115 120 125 

Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
130 135 

(2) IWFORMATIOM FOR 5EQ ID NO ; 8 : 

.(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 138 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDMESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUEMCE DESCRIPTION: SEQ ID NO: 8: 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr Gly 
15 10 15 

Val His Ser Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin 
20 25 30 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Ser Leu 
35 40 45 

Ser Gly Tyr Lys Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

50 55 50 

Glu Trp Val Ser Ser He Thr Gly Met Ser Asn Tyr He His Tyr Ser 
55 70 75 80 

Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Met Asn 
85 90 95 

Ser Leu Tyr Leu Gin Met Asn Ser Leu Thr Ala Glu Asp Thr Gly Val 
IQO 105 110 

Tyr Tyr Cys Ala Thr Gin Pro Gly Glu Leu Ala Pro Phe Asp His Trp 
115 120 125 

Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
130 135 

(2) INFORMATION FOR SEQ ID MO : 9 ; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(Bj TYPE: amino acid 

( C ) STRAI'IDEDNESS : 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 



Gin Ser Val Leu Thr Gin Pro Pro Ser Val Ser Ala Ala Pro Gly Gin 

15 10 15 

Lys Val Thr lie Ser Oys Thr Gly Ser Ser Ser Asn Leu Gly Ala Gly 
20 25 30 

Tyr Asp Val His Trp Tyr Arg Gin Leu Pro Gly Thr Ala Pro Lvs Leu 
35 40 45 

Leu lie Tyr Asp Asn Asn Asn Arg pro Ser Gly Val Pro Asp Arg Phe 
50 55 60 

Ser Gly Ser Lys Ser Gly Pro Ser Ala Ser Leu Ala He Ser Gly Leu 
65 70 75 80 

Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gin Ser Tyr Asp Ser Ser 

85 90 95 

Leu Asn Gly Tyr Val Phe Gly Thr Gly Thr Gin Leu Thr Val Leu 
100 105 110 

(2) INFOEMATION FOR SEQ ID WO: 10: 

(i) SEQUEHCE CHARACTERISTICS: 

(A) LENGTH: 90 amino acids 

(B) TYPE: amino acid 
(C! STHANDEDNESS : 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



Ixi) SEQUENCE DESCRIPTIOH: SEQ ID NO: 10: 

Gin Ser Val Leu Thr Gin Pro Pro Ser Val Ser Gly Ala Pro Gly Gin 

15 10 15 

Arg Val Thr He Ser Cys Thr Gly Ser Ser Ser Asn lie Gly Ala Gly 
20 25 30 

Tyr Asp Val His Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro Lys Leu 
35 40 45 

Leu He Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro Asp Arq Phe 
50 55 50 

Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala He Thr Gly Leu 
65 70 75 80 

Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
85 90 

(2) IKPORMATION FOR SEQ ID N0:11: 

ti) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 128 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY; unknoim 
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(ii) MOLECDLE TYPE: protein 



(xi! SEQUENCE DESCRIPTION: SEQ ID N0:11: 

Met Gly Trp Ser Cys lie He Leu Phe Leu Val Ala, Tbr Ala Thr Gly 

15 10 15 

Val His Ser Glu Leu Thr Gin Pro Pro Ser Val Ser Gly Ala Pro Gly 
20 25 30 

Gin Arg Val Thr He Ser Cys Thr Gly Ser Ssr Ser Asn He Gly Ala 
35 40 45 

Gly Tyr Asp Val His Trp T>'r Gin Gin Leu Pro Gly Thr Ala Pro Lys 
50 55 50 

Leu Leu He Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro Asp Arg 
65 70 75 80 

Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala He Thr Glv 

85 90 95 

Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gin Ser Tyr Asp Ser 
100 105 HQ 

Ser Leu Asn Gly Tyr Val Phe f;:y Thr Gly Thr Gin Leu Thr Val Leu 
115 120 125 



(2) INFORMATION FOR SEQ ID NO: 12: 

(i! SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 130 amino acids 

(B! TYPE: amino acid 

( C ) -TP AMDEDNESS : 

(D) TOPOLOGY: unknown 

(iil MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr Gly 
15 10 15 

Val His Ser Gin Ser Val Leu Thr Gin Pro Pro Ser Val Ser Gly Ala 
20 25 . 30 

Pro Gly Gin Arg Val Thr He Ser Cys Thr Gly Ser Ser Ser Asn He 
35 40 45 

Gly Ala Gly Tyr Asp Val His Trp Tyr Gin Gin Leu Pro Gly Thr Ala 

50 55 60 

Pro Lys Leu Leu He Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro 
65 70 75 80 
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Asp Arg Phe Sex Gly s&r Lys Ser Gly TJir Ssr Ala Ser Leu Ala lie 
85 90 S5 

Thr Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gin Ser Tyr 
100 105 110 

Asp Ser Ser Leu Asn Gly Tyr Val Phe Gly Thr Gly Thr Gin Leu Thr 
115 120 125 

Val Leu 
130 

(2) INFORMATION FOR SEO ID HO: 13: 

{i! SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6281 base pairs 

(B) TYPE: nucleic acid 

(C) STRAHDEDNESS : double 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

GACGTCGCGG CCGCTCTAGG CCTCCAAAAA AGCCTCCTCA CTACTTCTGG AATAGCTCAG 60 

AGGCCGAGGC GGCCTCGGCC TCTGCATAAA TAAAAAAAAT TAGTCAGCCA TGCATGGGGC 12 Q 

GGAGAATGGG CGGAACT6GG CGGAGTTAGG GGCGGGATGG GCGGAGTTAG GGGCGGGACT 180 

ATGGTTGCTG ACTAATTGAG ATGCATGCTT TGCATACTTC TGCCTGCTGG GGAGCCTGGG 240 

GACTTTCCAC ACCTGGTTGC TGACTAATTG AGATGCATGC TTTGCATACT TCTGCCTGCT 300 

GGGGAGCCTG GGGACTTTCC ACACCCTA^.r TGACACACAT TCCACAGAAT TAATTCCCGG 3CiO 

GGATCGATCC GTCGACGTAC GACl'AGT'i'A':' T.iL^.'l'AGTAA- CAATTAGGGC; GTCATTAGTT 420 

CATAGCCCAT ATATGGAGTT CCGCGTTACA TAACTTACGG TAAATGGCCC GGCTGGCTGA 4S0 

CCGCCCAACG ACCCCCGCCC ATTGACGTCA ATAATGACGT ATGTTCCCAT AGTAACGCCA 540 

ATAGGGACTT TCCATTGACG TCAATGGGTG GACTATTTAC GGTAAACTGC CCACTTGGCA 600 

GTACATCAAG TGTATCATAT GCCAAGTACG CCCCCTATTG ACGTCAATGA CGGTAAATGG 660 

CCCGCCTGGC ATTATGCCCA GTACATGACC TTATGGGACT TTCCTACTTG GCAGTACATC 72 0 

TACGTATTAG TCATCGCTAT TACCATGGTG ATGCGGTTTT GGCAGTACAT CAATGGGCGT 780 

GGATAGCGGT TTGACTCACG GGGATTTCCA AGTCTCCACC CCATTGACGT CAATGGGAGT 840 

TTGTTTTGGC ACCAAAATCA ACGGGACTTT CCAAAATGTC GTAACAACTC CGCCCCATTG 900 

ACGCAAATGG GCGGTAGGCG TGTACGGTGG GAGGTCTATA TAAGCAGAGC TGGGTACGTG 960 

AACCGTCAGA TCGCCTGGAG ACGCCATCGA ATTCTGAGCA CACAGGACCT CACCATGGGA 1020 

TGGAGCTGTA TCATCCTCTT CTTGGTAGCA ACAGCTACAG GTGTCCACTC CGAGGTCCAA 1080 
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CTGCTCGAGT CTGGGGGAGG CTTGGTACAG CCTGGGGGGT CCCTGAGACT CTCCTGCGCA 1140 

GCCTCTGGAG TCTCCCTCAG TGGATACAAG ATGAACTGGG TCCGCCAGGC TCCAGGGAAG 1200 

GGGCTGGAAT GGGTCTCTTC CATTACTGGT ATGAGTAATT ACATACACTA CTCAGACTCA 1260 

GTGAAGGGCC GATTCACCAT CTCCAGAGAC AACGCCATGA ACTCACTGTA TCTGCAAATG 132 0 

AACAGCCTGA CAGCCGAGGA CACGGGTGTT TATTATTGTG CGACACAACC GGGGGAGCTG 1380 

GCGCCTTTTG ACCATTGGGG CCAGGGAACC CTGGTCACCG TCTCCTCAGC CTCCACCAAG 1440 

GGCCCATCGG TCTTCCCCCT GGCACCCTCC TCCAAGAGCA CCTCT&SGGG CACAGCGGCC 1500 

CTGGGCTGCC TGGTCAAGGA CTACTTCCCC GAACCGGTGA CGGTGTCGTG GAACTCAGGC 1560 

GCCCTGACCA GCGGCGTGCA CACCTTCCCG GCTGTCCTAC AGTCCTCAGG ACTCTACTCC 1620 

CTCAGCAGCG TGGTGACCGT GCCCTCCAGC AGCTTGGGCA CCCAGACCTA CATCTGCAAC 1680 

GTGAATCACA AGCCCAGCAA CACCAAGGTG GACAAGAAAG TTGAGCCCAA ATCTTGTGAC 1740 

AAAACTCACA CATGCCCACC GTGCCCAGCA CCTGAACTCC TGGGGGGACC GTCAGTCTTC 1800 

CTCTTCCCCC CAAAACCCAA GGACACCCTC ATGATCTCCC GGACCCCTGA GGTCACATGC 1860 

GTGGTGGTGG ACGTGAGCCA CGAAGACCCT GAGGTCAAGT TCAACTGGTA CGTGGACGGC 192 0 

GTGGAGGTGC ATAATGCCAA GACAAAGCCG CGGGAGGAGC AGTAC^iACAG CACGTACCGG 19S0 

GTGGTCAGCG TCCTCACCGT CCTGCACCAG GAcrGGCTGA ATGGCAAGGA GTACAAGTGC 2040 

AAGGTCTCCA ACAAAGCCCT CCCAGCCCCC ATCGAGAAAA CCATCTCCAA AGCCAAAGGG 21 DO 

CAGCCCCGAG AACCACAGGT GTACACCCTG CCCCCATCCC GGGATGAGCT GACCAAGAAC 2160 

CAGGTCAGCC TGACCTGCCT GGTCAAAGGC TTCTATCCCA GCGACATCGC CGTGGAGTGG 2220 

GAGAGCAJi.TG GGCAGCCGGA GAACAACTAC AAGACCACGC CTCCCGTGCT GGACTCCGAC 2280 

GGCTCCTTCT TCCTCTACAG CAAGCTCACC GTGGACAAGA GCAGGTGGCA GCAGGGGAAC 2340 

GTCTTCTCAT GCTCCGTGAT GCATGAGGCT CTGCACAACC ACTACACGCA GAAGAGCCTC 2400 

TCCCTGTCTC CGGGTAAATG ATAGATATCT ACGTATGATC AGCCTCGACT GTGCCTTCTA 2460 

GTTGCCAGCC ATCTGTTGTT TGCCCCTCCC CCGTGCCTTC CTTGACCCTG GAAGGTGCCA 2520 

CTCCCACTGT CCTTTCCTAA TAAAATGAGG AAATTGCATC GCATTGTCTG AGTAGGTGTC 2580 

ATTCTATTCT GGGGGGTGGG GTGGGGCAGG ACAGCAAGGG GGAGGATTGG GAAGACAATA 2640 

GCAGGCATGC TGGGGATGCG GTGGGCTCTA TGGAACCAGC TGGGGCTCGA CAGCQCTGGA 2700 

TCTCCCGATC CCCAGCTTTG CTTCTCAATT TCTTATTTGC ATAATGAGAA AAAAAGGAAA 2760 

ATTAATTTTA ACACCAATTC AGTAGTTGAT TGAGCAAATG CGTTGCCAAA AAGGATGCTT 2 82 0 

TAGAGACAGT GTTCTCTGCA CAGA.TAAGGA CAAACATTAT TCAGAGGGAG TACCCAGAGC 2SS0 

TGAGACTCCT AAGCCAGTGA GTGGCACAGC ATTCTAGGGA GAAATATGCT TGTCATCACC 2940 

GAAGCCTGAT TCCGTAGAGC CACACCTTGG TAAGQGCCAA TCTGCTCACA CAGGATAGAG 3 0 00 
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AGGGCAGGAG CCAGGGCAGA GCATATAAGG TGAGGTAGGA TCAGTTGCTC CTCACATTTG 3 060 

CTTCTGACAT AGTTGTGTTG GGAGCTTGGA TAGCTTGGAC AGCTCAGGGC 7GCGATTTCG 3120 

CGCCAAACTT- GACGGCAATC CTAGCGTGAA GGCTGGTAGG ATTTTATCCC CGCTGCCATC 3180 

ATGGTTCGAC CATTGAACTG CATCGTCGCC GTGTCCCAAA ATATGGGGAT TGGCAAGAAC 3240 

GGAGACCTAC CCTGGCCTCC GCTCAGGAAC GAGTTCAAGT ACTTCCAAAG AATGACCACA 3 3 00 

ACCTCTTCAG TGGAAGGTAA ACAGAATCTG GTGATTATGG GTAGGAAAAC CTGGTTCTCC 33 60 

ATTCCTGAGA AGAATCGACC TTTAAAGGAC AGAATTAATA TAGTTCTCAG TAGAGAACTC 3420 

AAAGAACCAC CACGAGGAGC TCATTTTCTT GCCAAAAGTT TGGATGATGC CTTAAGACTT 34SQ 

ATTGAACAAC CGGAATTGGC AAGTAAAGTA GACATGGTTT GGATAGTCGG AGGCAGTTCT 3 540 

GTTTACCAGG AAGCCATGAA TCAACCAGGC CACCTTAGAC TCTTTGTGAC AAGGATCATG 3 6Q0 

CAGGAATTTG AAAGTGACAC GTTTTTCCCA GAAATTGATT TGGGGAAATA TAAACTTCTC 3 660 

CCAGAATACC CAGGCGTCCT CTCTGAGGTC CAGGAGG.W. AAGGCATCM GTAT.^AGTTT 3720 

GAAGTCTACG AGAAGAAAGA CTAACAGGAA GATGCTTTCA AGTTCTCTGC TCCCCTCCTA 37 80 

AAGCTATGCA TTTTTATAAG ACCATGGGAC TTrTGCTGGC TTTAGATCAG CCTCGACTGT 3 840 

GCCTTCTAGT TGCCAGCCAT CTGTTGTTTG CCCCTCCCCC GTGCCTTCCT TGACCCTGGA 3 900 

AGGTGCCACT CCCACTGTCC TTTCCTAATA AAATGAGGAA ATTGCATCGC ATTGTCTGAG 3 950 

TAGGTGTCAT TCTATTCTGG GGGGTCGGGT GGGGCAGGAC AGCAAGGGGG AGGATTGGGA 4020 

AGACAATAGC AGGCATGCTG GGGATGCGGT GGGCTCTATG GAACCAGCTG GGGCTCGATC 4080 

GAGTGTATGA CTGCGGCCGC GATCCCGTCG AGAGCTTGGC GTAATCATGG TCATAGCTGT 4140 

TTCCTGTGTG AAATTGTTAT CCGCTCACAA TTCCACACAA CATACGAGCC GGAAGCATAA 42Q0 

AGTGTAAAGC CTGGGGTGCC TAATGAGTGA GCTAACTCAC ATTAATTGCG TTGCGCTCAC 4260 

TGCCCGCTTT CCAGTCGGGA AA.CCTGTCGT GCCAGCTGCA TTAATGAATC GGCCAACGCG 432 0 

CGGGGAGAG6 CGGTTTGCGT ATTGGGCGCT CTTCCGCTTC CTCGCTCACT GACTCGCTGC 43 80 

GCTCGGTCGT TCGGCTGCGG CGAGCGGTAT CAGCTCACTC AAAGGCGGTA ATACGGTTAT 4440 

CCACAGAATC AGGGGATAAC GCAGGAAAGA ACATGTGAGC AAAAGGCCAG CAAAAGGCCA 4500 

GGAACCGTAA AAAGGOCGCG TTGCTGGCGT TTTTCCATAG GCTCCGCCCC CCTGACGAGC 4550 

ATCACAAAAA TCGACGCTCA AGTCAGAGGT GGCGAAACCC GACAGGACTA TAAAGATACC 4620 

AGGCGTTTCC CCCTGGAAGC TCCCTCGTGC GCTCTCCTGT TCCGACCCTG CCGCTTACCG 4680 

GATACCTGTC CGCCTTTCTC CCTTCGGGAA GCGTGGCGCT TTCTCAATGC TCACGCTGTA 4740 

GGTATCTCAG TTCGGTGTAG GTCGTTCGCT CCAAGCTGGG CTGTGTGCAC GAACCCCCCG 4800 

TTCAGCCCGA CCGCTGCGCC TTATCCGGTA ACTATCGTCT TGAGTCCAAC CCGGTAAGAC 4 8 SO 
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ACGACTTATC GCCACTGGCA GCAGCCACTG GTAACAGGAT TAGCAGAGCG AGGTATGTAG 492 0 

GCGGTGCTAC AGAGTTCTTG AAGTGGTGGC CTAACTACGG CTACACTAGA AGGACAGTAT 4980 

TTGGTATCTG CGCTCTGCTG AAGCCAGTTA CCTTCGGAAA AAGAGTTGGT AGCTCTTGAT 5040 

CCGGCAAACA AACCACCGCT GGTAGCGGTG GTTTTTTTGT TTGCAAGCAG CAGATTACGC 510 0 

GCAGAAAAAA AGGATCTCAA GAAGATCCTT TGATCTTTTC TACGGGGTCT GACGCTCAGT 5160 

GGAACGAAAA CTCACGTTAA GGGATTTTGG TCATGAGATT ATCAAAAAGG A.TCTTCACCT 5220 

AGATCCTTTT AAATTAAAAA TGAAGTTTTA AATCAATCTA AAGTATATAT GAGTAAACTT 52 80 

GGTCTGflCAG TTACCAATGC TTAATCAQTG AGGCACCTAT CTCAGCGATC TGTCTATTTC 53 40 

GTTCATCCAT AGTTGCCTGA CTCCCCGTCG TGTAGATAAC TACGATACGG GAGGGCTTAC 5400 

CATCTGGCCC CAGTGCTGCA ATGATACCGC GAGACCCACG CTCACCGGCT CCAGATTTAT 54 SO 

CAGCAATAAA CCAGCCAGCC GGAAGGGCCG AGCGCAGAAG TGGTCCTGCA ACTTTATCCG 552 0 

CCTCCATCCA GTCTATTAAT TGTTGCCGGG AAGCTAGAGT AAGTAGTTCG CCAGTTAATA 55 80 

GTTTGCGCAA CGTTGTTGCC ATTGCTACAG GCATCGTGGT GTCACGCTCG TCGTTTGGTA 5640 

TGGCTTCATT CAGCTCCGGT TCCCAACGAT CAAGGCGAGT TACATGATCC CCCATGTTGT 5700 

GCAAAAAAGC GGTTAGCTCC TTCGGTCCTC CGATCGTTGT CAGAAGTAAG TTGGCCGCAG 5760 

TGTTATCACT CATGGTTATG GCAGCACTGC ATAATTCTCT TACTGTCATG CCATCCGTAA 5820 

GATGCTTTTC TGTGACTGGT GAGTACTCAA CCAAGTCATT CTGAGAATAG TGTATGCGGC 58 80 

GACCGAGTTG CTCTTGCCCG GCGTCAATAC GGGATAATAC CGCGCCACAT AGCAGAACTT 5940 

TAAAAGTGCT CATCATTGGA AAACGTTCTT CGGGGCGAAA ACTCTCAAGG ATCTTACCGC 6000 

TGTTGAGATC CAGTTCGATG TAACCCACTC GTGCACCCAA CTGATCTTCA GCATCTTTTA 6060 

CTTTCACCAG CGTTTCTGGG TGAGCAAAAA CAGGAAGGCA AAATGCCGCA AAAAAGGGAA S120 

TAAQGGCGAC ACGGAAATGT TGAATACTCA TACTCTTCCT TTTTCAATAT TATTGAAGCA 6130 

TTTATCAGGG TTATTGTCTC ATGAGCGGAT ACATATTTGA ATGTATTTAG AAAAATAAAC 6240 

AAATAGGGGT TCX:GCGCACA TTTCCCCGAA AAGTGCCACC T 6281 
(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5579 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
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GACGTCGCGG CCGCTCTAGG CCTCCAAAAA AGCCTCCTCA CTACTTCTGG AATAGCTCAG 60 
AGGCCGAGGC GGCCTCGGCC TCTGCATAAA TAAAAAAAAT TAGTCAGCCA TGCATGGGGC 12 0 

GGAGAATGGG CGGAACTGGG CGGAGTTAGG GGCGGGATGG GCGGAGTTAG GGGCGGGACT 180 
ATGGTTGCTG ACTAATTOAG ATGCATGCTT TGCATflCTTC TGCCTGCTGG GGAGCCTGGG 240 
GACTTTCCAC ACCTGGTTGC TGACTAATTG AGATGCATGC TTTGCATACT TCTGCCTGCT 30 0 

GGGGAGCCTG GGGACTTTCC ACACCCTAAC TGACACACAT TCCACAGAAT TAATTCCCGG 3 60 

GGATCGATCC GTCGACGTAC GACTAGTTAT TAATAGTAAT CAATTACGGG GTCATTAGTT 420 
CATAGCCCAT ATATGGAGTT CCGCGTTACA TAACTTACGG TAAATGGCCC GCCTGGCTGA 480 
CCGCCCAACG ACCCCCGCCC ATTGACGTCA ATAATGACGT ATGTTCCCAT AGTAACGCCA 540 
ATAGGGACTT TCCATTGACG TCAATGGGTG GACTATTTAC GGTAAACTGC CCACTTGGCA 6 00 

GTACATCAAG TGTATCATAT GCCAAGTACG CCCCCTATTG ACGTCAATGA CGGTAAATGG 6 SO 

CCCGCCTGGC ATTATGCCCA GTACATGACC TTATGGGACT TTCCTACTTG GCAGTACATC 720 
TACGTATTAG TCATCGCTAT TACCATGGTG ATGCGGTTTT GGCAGTACAT CAATGGGCGT 7 80 

GGATAGCGGT TTGACTCACG GGGATTTCCA AGTCTCCACC CCATTGACGT CAATGGGAGT 840 
TTGTTTTGGC ACCAAAATCA ACGGGACTTT CCAAAATGTC GTAACAACTC CGCCCCATTG 900 
ACGCAAATGG GCGGTAGGCG TGTACGGTGG GAGGTCTATA TAAGCAGAGC TGGGTACGTG 960 

AACCGTCAGA TCGCCTGGAG ACGCCATCGA ATTCTGAGCA CACAGGACCT CACCATGGGA 1020 

TGGAGCTGTA TCATCCTCTT CTTGGTAGCA ACAGCTACAG GTGTCCACTC CGAGCTCACG 1080 

CAGCCGCCCT CAGTCTCTGC GGCCCCAGGA CAGAAGGTCA CCATCTCCTG CACTGGGAGC 1140 

AGCTCCAACC TCGGGGCAGG TTATGATGTT CACTGGTACC GGCAACTTCC AGGGACAGCC 12 OO 

CCCAAACTCC TCATCTATGA TAACAACAAT CGGCCCTCAG GGGTCCCTGA CCGATTCTCT 12 SO 

GGCTCCAAGT CTGGCCCCTC AGCCTCCCTG GCCATCTCTG GGCTCCAGGC TGAGGATGAG 1320 

GCTGATTATT ACTGCCAGTC CTATGACAGC AGCCTGAATG GTTATGTCTT CGGAACTGGG 1380 

ACCCAGCTCA CCGTCCTAGG TCRGCCCAAG RCTGCCCCCT CGGTCACTCT GTTCCCGCCC 1440 

TCCTCTGAGG AGCTTCAAGC CAACAAGGCC ACACTGGTGT GTCTCATAAG TGACTTCTAC 1500 

CCGGGAGCCG TGACAGTGGC CTGGAAGGCA ATTAGCAGCC CCGTCAAGGC GGGAGTGGAG 1560 

ACCACCACAC CCTCCAAACA AAGCAACAAC AAGTACGCGG CCAGCAGCTA TCTGAGCCTG 162 0 

ACGCCTGAGC AGTGGMGTC CCACAGAAGG TACAGCTGCC AGGTCACGCA TGAAGGGAGC 168 0 

ACCGTGGAGA AGACAGTGGC CCCTACAGAA TGTTCATAGT TCTAGATCTA CGTATGATCA 174 0 

GCCTCGACTG TGCCTTCTAG TTGCCAGCCA TCTGTTGTTT GCCCCTCCCC CGTGCCTTCC ISOQ 

TTGACCCTGG AAGGTGCCAC TCCCACTGTC CTTTCCTAAT AAAATGAGGA AATTGCATCG 1860 

CATTGTCTGA GTAGGTGTCA TTCTATTCTG GGGGGTGGGG TGGGGCAGGA CAGCAAGGGG 192G 
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GAGGATTGGG 


AAGACAATAG 


CAGGCATGCT 


GGGGATGCGG 


TGGGCTCTAT 


GGAACCAGCT 


1980 


GGGGCTCGAC 


AGCTCGAGCT 


AGCTTTGCTT 


CTCAATTTCT 


TATTTGCATA 


ATGAGAAAAA 


2040 


AAGGAAAATT 


AATTTTAACA 


CCAATTCAGT 


AGTTGATTGA 


GCAAATGCGT 


TGCCAAAAAG 


2100 


GATGCTTTAG 


AGACAGTGTT 


CTCTGCACAG 


ATAAGGACAA 


ACATTATTCA 


GAGGGAGTAC 


2160 


CCAGAGCTGA 


GACTCCTAAG 


CCAGTGAGTG 


GCACAGCATT 


CTAGGGAGAA 


ATATGCTTGT 


2220 


CATCACCGAA 


GCCTGATTCC 


GTAGAGCCAC 


ACCTTGGTAA 


GGGCCAATCT 


GCTCACACAG 


2280 


GATAGAGAGG 


GCAGGAGCCA 


GGGCAGAGCA 


TATAAGGTGA 


GGTAGGATCA 


GTTGCTCCTC 


2340 


ACATTTGCTT 


CTGACATAGT 


TGTGTTGGGA 


GCTTGGATCG 


ATCCACCATG 


GTTGAACAAG 


2400 


ATGGATTGCA 


CGCAGGTTCT 


CCGGCCGCTT 


GGGTGGAGAG 


GCTATTCGGC 


TATGACTGGG 


2460 


CACAACAGAC 


AATCGGCTGC 


TCTGATGCCG 


CCGTGTTCCG 


GCTGTCAGCG 


CAGGGGCGCC 


2520 


CGGTTCTTTT 


TGTCAAGACC 


GACCTGTCCG 


GTGCCCTGAA 


TGAACTGCAG 


GACGAGGCAG 


2580 


CGCGGCTATC 


GTGGCTGGCC 


ACGACGGGCG 


TTCCTTGCGC 


AGCTGTGCTC 


GACGTTGTCA 


2640 


CTGAAGCGGG 


A.'iGGGACTGG 


CTGCTATTGG 


GCGAAGTGCC 


GGGGCAGGAT 


CTCCTGTCAT 


27Q0 


CTCACCTTGC 


TCCTGCCGAG 


aaagtatcx:a 


TCATGGCTGA 


TGCAATGCGG 


CGGCTGCATA 


2760 


CGCTTGATCC 


GGCTACCTGC 


CCATTCGACC 


ACCAAGCGAA 


ACATCGCATC 


GAGCGAGCAC 


2B20 


GTACTCGGAT 


GGAAGCCGGT 


cttgtcgatc 


AGGATGATCT 


GGACG.!iAGAG 


CATCAGGGGC 


2880 


TCGCGCCAGC 


CGAACTGTTC 


GCCAGGCTCA 


AGGCGCGCAT 


GCCCGACGGC 


GAGGATCTCG 


294Q 


TCGTGACCCA 


TGGCGATGCC 


tgcttgccga 


ATATCATGGT 


GGAAAATGGC 


CGCTTTTCTG 


3000 


GATTCATCGA 


CTGTGGCCGG 


ctgggtgtgg 


CGGACCGCTA 


TCAGGACATA 


GCGTTGGCTA 


3060 


CCCGTGATAT 


TGCTGAAGAG 


cttggcggcg 


AATGGGCTGA 


CCGCTTCCTC 


GTGCTTTACG 


3120 


GTATCGCCGC 


TCCCGATTCG 


cagcgcatcg 


CCTTCTATCG 


CCTTCTTGAC 


GAGTTCTTCT 


3180 


GAGCGGGACT 


CTGGGGTTCG 


aaatgaccga 


CCAAGCGACG 


CCCAACCTGC 


CATCACGAGA 


3240 


TTTCGATTCC 


ACCGCCGCCT 


TCTATGAAAG 


GTTGGGCTTC 


GGAATCGTTT 


TCCGGGACGC 


3300 


CGGCTGGATG 


ATCCTCCAGC 


gcggggatct 


CATGCTGGAG 


TTCTTCGCCC 


ACCCCAACTT 


3360 


GTTTATTGCA 


GCTTATAATG 


GTTACAAATA 


AAGCAATAGC 


ATCACAAATT 


TCACAAATAA 


3420 


AGCATTTTTT 


TCACTGCATT 


CTAGTTGTGG 


TTTGTCCAAA 


CTCATCAATG 


TATCTTATCA 


3480 


TGTCTGGATC 


GCGGCCGCGA 


TCCCGTCGAG 


AGCTTGGCGT 


AATCATGGTC 


ATAGCTGTTT 


3540 


CCTGTGTGAA 


ATTGTTATCC 


GCTCACAATT 


CCACACAACA 


TACGAGCCGG 


AAGCATAAAG 


3600 


TGTAAAGCCT 


GGGGTGCCTA 


ATGAGTGAGC 


TAACTCACAT 


TAATTGCGTT" 


GCGCTCACTG 


3650 


CCCGCTTTCC 


AGTCGGGAAA 


CCTGTCGTGC 


CAGCTGCATT 


AATGAATCGG 


CCAACGCGCG 


3720 


GGGAGAGGCG 


GTTTGCGTAT 


TGGGCGCTCT 


TCCGCTTCCT 


CGCTCACTGA 


CTCGCTGCGC 


3780 
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TCGGTCGTTC GGCTGCGGCG AGCGGTATCA GCTCACTCAA AGGCGGTAAT ACGGTTATCC 3 840 

ACAGAATCAG GGa^VTAACGC AGGAAAGAAC ATGTGAGCAA AAGGCCAGCA AAAGGCCAGG 3 900 

AACCGTAAAA AGGCCGCGTT GCTGGCGTTT TTCCATAGGC TCCGCCCCCC TGACGAGCAT 3 960 

CACAAAARTC GACGCTCAAG TCAGAGGTGG CGAAACCCGA CAGGACTATA AAGATACCAG 4020 

GCGTTTCCCC CTGGAAGCTC CCTCGTGCGC TCTCCTGTTC CGACCCTGCC GCTTACCGGA 40 80 

TACCTGTCCG CCTTTCTCCC TTCGGGAAGC GTQGCGCTTT CTCAATGCTC ACGCTGTAGG 4140 

TATCTCAGTT CGGTGTAGGT CGTTCGCTCC AAGCTGGGCT GTGTGCACGA ACCCCCCGTT 4200 

CAGCCCGACC GCTGCGCCTT ATCCGGTAAC TATCGTCTTG AGTCCAACCC GGTAAGACAC 4260 

GACTTATCGC CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC 4320 

GGTGCTACAG AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTRTTT 43 BQ 

GGTATCTGCG CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAQTTGGTAG CTCTTGATCC 4440 

GGCAAACAAA CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC 4500 

AGAAAAAAAG GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG 4560 

AACGAAAACT CACGTT?JiGG GATTTTGGTC ATGAGATTAT C^AAAAGGAT CTTCACCTflG 4S20 

ATCCTTTTAA ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG 4680 

TCTGACAGTT ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT 4740 

TCATCCATAG TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA 4 BOO 

TCTGGCCCCA GTGCTGCAAT GATfiCCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA 4860 

GCAATAAACC AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC 4920 

TCCATCCAGT CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT 4980 

TTGCGCAACG TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG 5040 

GCTTCATTCA GCTCCGGTTC CCAACGATCA AGGCGAG'TTA CATGATCCCC CATGTTGTGC 5100 

AAAAAAGCGG TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG 5160 

TTATCACTCA TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCSTAAGA 5220 

TGCTTTTCTG TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA 5280 

CCGAGTTGCT CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA 5340 

AAAGTGCTCA TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG 54 OQ 

TTGAGATCCA GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT 546 0 

TTCACCAGCG TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AA-^GGGAATA 552 0 

AGGGCGACAC GGAAATGTTG AATACTCATA CTCTTCCTTT TTCA^iTATTA TTGAAGCATT 558 0 

TATCAGGGTT ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA 564 0 

ATAGGGGTTC CGCGCACATT TCCCCGAAAA GTGCCACCT 5679 
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(2) INFORt'IATION FOR SEQ ID NQ:15r 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1442 base pairs 
(B! TYPE: nucleic acid 
(C! STRAMDEDNESS : double 
(Dj TOPOLOGY; unknown 

(iii MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

GAATTCTGAG CACACAGGAC CTCACCATGG GATGGAGCTG TATCATCCTC TTCTTGGTAG 6D 

CAACAGCTAC AGGTGTCCAC TCCGAGGTGC AGCTGGTGGA GTCTGGGGGA GGCTTGGTAC 120 

AGCCTGGGGG GTCCCTGAGA CTCTCCTGCG CAGCCTCTGG AGTCTCCCTC AGTGGATACA 180 

AGATGAACTG GGTCCGCCAG GCTCCAGGGA AGGGGCTGGA ATGGGTCTCT TCCATTACTG 240 

GTATGAGTAA TTACATACAC TACTCAGACT CAGTGAAGGG CCGATTCACC ATCTCCAGAG 3 00 

ACAACGCCAT GJJiCTCACTG TATCTGCAA.^ TG.A.;iCHGCCT GACAGCCGAG GACACGGGTG 3 60 

TTTATTATTG TGCGACACAA CCGGGGGAGC TGGCGCCTTT TGACCATTGG GGCCAGGGAA 420 

CCCTGGTCAC CGTCTCCTCA GCCTCCACCA AGG6CCCATC GGTCTTCCCC CTGGCACCCT 430 

CCTCCAAGAG CACCTCTGGG GGCACAGCGG CCCTGGGCTG CCTGGTCAAG GACTACTTCC 540 

CCGAACCGGT GACGGTGTCG TGGAACTCAG GCGCCCTGAC CAGCGGCGTG CACACCTTCC 600 

CGGCTGTCCT ACAGTCCTCA GGACTCTACT CCCTCAGCAG CGTGGTGACC GTGCCCTCCA 660 

GCAGCTTGGG CACCCAGACC TACATCTGCA ACGTGAATCA CAAGCCCAGC AACACCAAGG 720 

TGGACAAGAA AGTTGAGCCC AAATCTTGTG ACAAAACTCA CACATGCCCA CCGTGCCCAG 180 

CACCTGAACT CCTGGGGGGA CCGTCAGTCT TCCTCTTCCC CCCAAAACCC AAGGACACCC 840 

TCATGATCTC CCGGACCCCT GAGGTCACAT GCGTGGTGGT GGACGTGAGC CACGAAGACC 900 

CTGAGGTCAA GTTCAACTGG TACGTGGACG GCGTGGAGGT GCATAATGCC ARGACAAAGC 960 

CGCGGGRGGA GCAGTACAAC AGCACGTACC GGGTGGTCAG CGTCCTCACC GTCCTGCACC 1020 

AGGACTGGCT GAATGGCAAG GAGTACAAGT GCAAGGTCTC CAACAAAGCC CTCCCAGCCC 10 80 

CCATCGAGAA AACCATCTCC AA.WCCA,AAG GGCAGCCCCG AGAACCACAG GTGTACACCC 1140 

TGCCCCCATC CCGGGATGAG CTGACCAAGA ACCAGGTCAG CCTGACCTGC CTGGTCAAAG 1200 

GCTTCTATCC CAGCGACATC GCCGTGGAGT GGGAGAGCAA TGGGCAGCCG GAGAACAACT 1260 

ACAAGACCAC GCCTCCCGTG CTGGACTCCG ACGGCTCCTT CTTCCTCTAC AGCAAGCTCA 1320 

CCGTGGACAA GAGCAGGTGG CAGCAGGGGA ACGTCTTCTC ATGCTCCGTG ATGCATGAGG 1380 

CTCTGCACAA CCACTACACG CAGAAGAGCC TCTCCCTGTC TCCGGGTAAA TQATAGATAT 1440 
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CT 



X442 



(2) INFORMATIOH FOR SEQ ID NO; 16: 

(i) SEQUEHCE CHARACTERISTICS; 

(A) LENGTH: 762 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS; double 

(D) TOPOLOGY: unknov.-n 

{iil MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID 1510:16: 
GAATTCTGAG CACACAGGAC CTCACCATGG GATGGAGCTG TATCRTCCTC TTCTTGGTAG 5 0 

CAACAGCTAC AGGTGTCCAC TCCCAGTCTG TGrTGACGCA GCCGCCCTCA GTCTCTGCGG 120 

CCCCAGGACA GAA6GTCACC ATCTCCTGCA CTGGGAGCAG CTCCAACCTC GGGGCAGGTT IBO 

ATGATGTTCA CTGGTACCGG CAACTTCCAG GGACAGCCCC CAAACTCCTC ATCTATGATA 2 40 

ACAACAATCG GCCCTCAGGG GTCCCTGACC GATTCTCTGG CTCCAAGTCT GGCCCCTCAG 3 00 

CCTCCCTGGC CATCTCTGGG CTCCAGGCTG AGGATGAGGC TGATTATTAC TGCCAGTCCT 360 

ATGACAGCAG CCTGAATGGT TATGTCTTCG GAflCTGGGAC CCAGCTCACC GTCCTAGGTC 420 

AGCCCAAGGC TGCCCCCTCG GTCACTCTGT TCCCGCCCTC CTCTGAGGAG CTTCAAGCCA 480 

ACAAGGCCAC ACTGGTGTGT CTCATAAGTG ACTTCTACCC GGGAGCCGTG ACAGTGGCCT 540 

GGAAGGCAAT TAGCAGCCCC GTCAAGGCGG GAGTGGAGAC CACCACACCC TCCAAACAAA 600 

GCAACAACAA GTACGCGGCC AGCAGCTATC TGAGCCTGAC GCCTGAGCAG TGGAAGTCCC 6S0 

ACAGAAGGTA CAGCTGCCAG GTCACGCATG AAGG6AGCAC CGTGGAGAAG ACAGTGGCCC 720 

CTACAGAATG TTCATAGTTC TAGATCTACG TATGATCAGC CT 762 
(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17; 

Glu Val Gin Leu Leu Glu 
1 5 

(2) INFORMATION FOR SEQ ID NO: 18: 
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{ij SEQUENCE CHAFACTERISTICS: 
(A) LEnSTGTH: 6 amino acids 
(Bi TYPE: amino acid 
fC) STRANDEDNESS : 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTIOII: SEQ ID NO: 18: 

Glu Val Gin Le-j Val Glu 

1 5 

(2) INFORMATION FOR SEQ ID NO: 19: 

fi) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1899 base pairs 

(B) TYPE: nucleic acid 

(C) STRAMDEDHESS : double 

(D) TOPOLOGY: unknown 

(ill MOLECULE TYPE: cUNft 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 14.. 1735 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

GGGGCAAATA ACA ATG GAG TTG CTA ATC CTC AAA GCA AAT GCA ATT AGC 49 
Met Glu Leu Leu lie Leu Lys Ala Asn Ala He Tfar 
15 10 

ACA ATC CTC ACT GCA GTC ACA TTT TGT TTT GCT TCT GGT CAA AAC ATC 97 
Thr He Leu Thr Ala Val Thx Phe Cys Phe Ala Ser Gly Gin Asn He 
15 20 25 

ACT GAA GAA TTT TAT CAA TCA ACA TGC AGT GCA GTT AGC AAA GGC TAT 145 
Thr Glu Glu Phe Tyr Gin Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr 

30 35 40 

CTT AGT GCT CTG AGA ACT GGT TGG TAT ACC AGT GTT ATA ACT ATA GAA 193 
Leu Ser Ala Leu Arg Thr Gly Trp Tyr Thr Ser Val He Thr He Glu 
45 50 55 60 

TTA AGT AAT ATC AAG GAA AAT AAG TGT AAT GGA ACA GAT GCT AAG GTA 241 
Leu Ser Asn He Lys Glu Asn Lys Cys Asn Gly Thr A.sp Ala Lys Val 
65 70 75 

AAA TTG ATA AAA CAA GAA TTA GAT AAA TAT AAA AAT GCT GTA ACA GAA 289 
Lys Leu He Lys Gin Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu 
80 85 90 

TTG CAG TTG CTC ATG CAA AGC ACA CCA CCA ACA AAC AAT CGA GCC AGA 337 
Leu Gin Leu Leu Met Gin Ser Thr Pro Pro Thr Asn Asn Arg Ala Arg 
95 100 105 
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AGA GAA CTA CCA AGG TTT ATG AAT TAT ACA CTC AAC AAT GCC AAA AAA 3 85 

Arg Glu Leu Pro Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys 
110 115 120 

acc AAT GTA ACA TTA AGC AAG AAA AGG AAA AGA AGA TTT CTT GGT TTT 433 
Thr Asn Val Thr Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe 

125 130 " 135 " 140 

TTG TTA GGT GTT GGA TCT GCA ATC GCC AGT GGC GTT GCT GTA TCT AAG 481 
Leu Leu Gly Val Gly Ser Ala He Ala Ser Gly Val Ala Val Ser Lys 

145 150 155 

GTC CTG CAC CTA GAA GGG GAA GTG AAC AAG ATC AAA AGT GCT CTA CTA 529 
Val Leu His Leu Glu Gly Glu Val Asn Lye He Lys Ser Ala Leu Leu 
160 165 170 

TCC ACA AAC AAG GCT GTA GTC AGC TTA TCA AAT GGA GTT AGT GTC TTA 577 
Ser Thr Asn Lys Ala Val Vai Ser Leu Ser Asn Gly Val Ser Val Leu 
175 180 185 

ACC AGC AAA GTG TTA GAC CTC AAA AAC TAT ATA GAT AAA CAA TTG TTA 625 
Thr Ser Lys Val Leu Asp Leu Lys Asn Tyr He Asp Lys Gin Leu Leu 
190 195 200 

CCT ATT GTG AAC AAG CAA AGC TGC AGC ATA TCA AAT ATA GAA ACT GTG S73 
Pro He Val Asn Lys Gin Ser Cye Ser He Ser Asn He Glu Thr Val 
205 210 215 220 

ATA GAG TTC CAA CAA AAG AAC AAC AGA CTA CTA GAG ATT ACC AGG GAA 721 
He Glu Phe Gin Gin Lys Asn Asn Arg Leu Leu Glu He Thr Arg Glu 
225 230 235 

TTT AGT GTT AAT GCA GGT GTA ACT ACA CCT GTA AGC ACT TAC ATG TTA 769 
Phe Ser Val Asn Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu 
240 245 250 

ACT AAT AGT GAA TTA TTG TCA TTA ATC AAT GAT ATG CCT ATA ACA AAT 817 
Thr Asn Ser Glu Leu Leu Ser Leu He Asn Asp Met Pro He Thr Asn 

255 260 265 

GAT CAG AAA AAG TTA ATG TCC AAC AAT GTT CAA ATA GTT AGA CAG CAA 865 
Asp Gin Lys Lys Leu Met Ser Asn Asn Val Gin He Val Arg Gin Gin 

270 275 280 

AGT TAC TCT ATC ATG TCC ATA ATA AAA GAG GAA GTC TTA GCA TAT GTA 913 
Ser Tyr Ser He Met Ser He He Lys Glu Glu Val Leu Ala Tyr Val 
285 290 295 300 

GTA CAA TTA CCA CTA TAT GGT GTT ATA GAT ACA CCC TGT TGG AAA CTA 961 
Val Gin Leu Pro Leu Tyr Gly Val He Asp Thr Pro Cys Trp Lys Leu 
305 310 315 

CAC ACA TCC CCT CTA TGT ACA ACC AAC ACA AAA GAA GGG TCC AAC ATC 1009 
His Thr Ser Pro Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn He 
320 325 330 

TGT TTA ACA AGA ACT GAC AGA GGA TGG TAC TGT GAC AAT GCA GGA TCA 1057 
Cys Leu Thr Arg Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser 
335 340 345 

GTA TCT TTC TTC CCA CAA GCT GAA ACA TGT AAA GTT CAA TCA AAT CGA 1105 
Val Ser Phe Phe Pro Gin Ala Glu Thr Cys Lys Val Gin Ser Asn Arg 
350 355 360 
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GTA TTT TGT GAC ACA ATG AAC AGT TTA ACA TTA CCA AGT GAA ATA AAT 1153 
Val Phe Cys Asp Thr Met Asn Ser Leu Thr Leu Pro Ser Glu lis Asn 

365 370 375 380 

CTC TGC AAT GTT GAC ATA TTC AAC CCC AAA TAT GAT TGT AAA ATT ATG 1201 
Leu Cys Asn Val Asp He Phe Asn Pro Lys Tyr Asp Cys Lys He Met 

3S5 390 395 

ACT TCA AAA ACA GAT GTA AGC AGC TOO GTT ATC ACA TCT CTA GGA GCC 12 49 

Thr Ser Lys Thr Asp Val Ser Ser Ser Val lie Thr Ser Leu Gly Ala 
400 405 410 

ATT GTG TCA TGC TAT GGC AAA ACT AAA TGT ACA GCA TCC AAT AAA. AAT 12 97 

lie Val Ser Cys Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn 
315 420 425 

CGT GGA ATC ATA AAG ACA TTT TCT AAC GGG TGC GAT TAT GTA TCA AAT 1345 
Arg Gly He He Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn 
430 435 440 

AAA GGG ATG GAC ACT GTG TCT GTA GGT AAC ACA TTA TAT TAT GTA AAT 1393 
Lys Gly Met Asp Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn 
445 450 455 460 

AAG CAA GAA GGT AAA AGT CTC TAT GTA AAA GGT GAA CCA ATA ATA AAT 1441 
Lys Gin Glu Gly Lys Ser Leu Tyr Val Lys Gly Glu Pro lie He Asn 
465 470 475 

TTC TAT GAC CCA TTA GTA TTC CCC TCT GAT GAA TTT GAT GCA TCA ATA 1483 
Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp Glu Phe Asp Ala Ser He 
480 4B5 490 

TCT CAA GTC AAC GAG AAG ATT AAC CAG AGC CTA GCA TTT ATT CGT AAA 1537 
Ser Gin Val Asn Glu Lys He Asn Gin Ser Leu Ala Phe He Arg Lys 

495 500 505 

TCC GAT GAA TTA TTA CAT AAT GTA AAT GCT GGT AAJi TCC ACC ACA AAT 1585 
Ser Asp Glu Leu Leu His Asn Val Asn Ala Gly Lys Ser Thr Thr Asn 
510 515 520 

ATC ATG ATA ACT ACT ATA ATT ATA GTG ATT ATA GTA ATA TTG TTA TCA 1633 
He Met He Thr Thr He He He Val He He Val He Leu Leu Ser 
525 530 535 540 

TTA ATT GCT GTT GGA CTG CTC TTA TAC TGT AAG GCC AGA AGC ACA CCA 1681 
Leu He Ala Val Gly Leu Leu Leu Tyr Cys Lys Ala Arg Ser Thr Pro 
545 550 555 

GTC ACA CTA AGC AAA GAT CAA CTG AGT GGT ATA AAT AAT ATT GCA TTT 1723 
Val Thr Leu Ser Lys Asp Gin Leu Ser Gly He Asn Asn He Ala Phe 
560 565 570 

AGT AAC TAAATAAAAA TAGCACCTAA TCATGTTCTT ACAATGGTTT ACTATCTGCT 17 85 

Ser Asn 



CATAGACAAC CCATCTGTCA TTGGATTTTC TTAAAATCTG AACTTCATCG AAACTCTCAT 1845 
CTATAAACCA TCTCACTTAC ACTATTTAAG TAGATTCCTA GTTTATAGTT ATAT 1899 



(2) INFORMATION FOR SEQ ID NO: 20: 
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(i) SEQUENCE CHAR^.CTERISTICS: 

(A) LENGTH; 574 amino acids 
(E) TYPE: amino acid 
(D> TOPOLOGY: linear 

Ui) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID WO: 20: 

Met Glu Leu Leu lie Leu Lys Ala Asn Ala lie Thr Thr lie Leu Thr 
IS 10 15 

Ala Val Thr Phe Cys Phe Ala Ser Gly Gin Asn He Thr Glu Glu Phe 
20 25 30 

Tyr Gin Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu 
35 40 45 

Arg Thr Gly Trp Tyr Thr Ser Val He Thr He Glu Leu Ser Asn He 

50 55 60 

Lys Glu Asn Lys Ci's Asn Gly Thr Asp Ala Lys Val Lys Leu He Lya 
65 70 75 80 

Gin Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gin Leu Leu 
85 90 95 

Met Gin Ser Thr Pro Pro Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro 
IOC 105 110 

Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr 
115 120 125 

Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val 
130 135 140 

Gly Ser Ala He Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu 
145 150 155 160 

Glu Gly Glu Val Asn Lys He Lys Ser Ala Leu Leu Ser Thr Asn Lys 
165 170 175 

Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Ser Lys Val 
180 185 190 

Leu Asp Leu Lys Asn Tyr He Asp Lys Gin Leu Leu Pro He Val Asn 
195 200 205 

Lys Gin Ser Cys Ser He Ser Asn He Glu Thr Val He Glu Phe Gin 
210 215 220 

Gin Lys Asn Asn Arg Leu Leu Glu He Thr Arg Glu Phe Ser Val Asn 
225 230 235 240 

Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu 
245 250 255 

Leu Leu Ser Leu He Asn Asp Met Pro He Thr Asn Asp Gin Lys Lys 
250 265 270 

Leu Met Ser Asn Asn Val Gin He Val Arg Gin Gin Ser Tyr Ser He 
275 280 285 
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Met Ser He He Lys Glu Glu Val Leu Ala Tyr Val Val Gin Leu Pro 
290 395 300 

Leu Tyr Gly Val He Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro 

305 310 315 320 

Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn He Cys Leu Thr Arg 
325 330 335 

Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe 

340 345 350 

Pro Gin Ala Glu Thr Cys Lys Val Gin Ser Asn Arg Val Phe Cys Asp 
355 360 365 

Thr Met Asn Ser Leu Thr Leu Pro Ser Glu He Asn Leu Cys Asn Val 
370 375 330 

Asp He Phe Asn Pro Lys Tyr Asp Cys Lys He Met Thr Ser Lys Thr 
335 390 395 400 

Asp Val Ser Ser Ser Val He Thr Ser Leu Gly Ala He Val Ser Cvs 
405 410 415 

Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly He He 
420 425 430 

Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Met Asp 
435 440 445 

Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys Gin Glu Gly 
450 455 460 

Lys Ser Leu Tyr Val Lys Gly Glu Pro He He Asn Phe Tyr Asp Pro 
465 470 475 4S0 

Leu Val Phe Pro Ser Asp Glu Phe Asp Ala Ser He Ser Gin Val Asn 
485 490 495 

Glu Lys He Asn Gin Ser Leu Ala Phe He Arg Lys Ser Asp Glu Leu 
500 505 510 

Leu His Asn Val Asn A^a Gly Lys Ser Thr Thr Asn He Met He Thr 
515 520 525 

Thr He He He Val He He Val He Leu Leu Ser Leu He Ala Val 
530 535 540 

Gly Leu Leu Leu TVr Cys Lys Ala Arg Ser Thr Pro Val Thr Leu Ser 
545 550 555 560 

Lys Asp Gin Leu Ser Gly He Asn Asn He Ala Phe Ser Asn 
565 570 

(2) INFORMATION FOR SEQ ID 110:21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 
(E) TYPE: amino acid 

(C) STRAWDEDIffiSS : 

(D) TOPOLOGY: unknown 
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{iil MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:21: 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 
15 10 15 



[Ell A] GX-1 s c FV7t — t^S-of^RSVl 9 mAb (SWM 
fFttllil<2i®BW0 9 2/0 4 3 8 1^, 1 9 9 2<^3^ 1 9 B<^M) tOM-^^ 

[El IB] GX-1 s c FV7r— v'^-D-CORS V B4 mAb (UK 
#fFttiK<ii«^W0 9 3/2 0 2 1 0^. 1 9 9 3^1 0^ 1 4 B<&|fi) t<Dm 

[1112] scFV7t— GA,-1, GX-3i3XllG K-1 tRSV 

ma] Gi-1 L«-5r^««. -yvi^ytyy^^fifcN^m^ibwm 
?f-mm. I V © D N Aifi^ij (gB?ij#-^ 1 ) *5 J; t/M e mmm - Ktc4o v ^ 

[BI4] g;i-i um.'^^mm. •:fx2±>yi/iyiri^i^tzN^m^bwm. 

^^■to HmvmM^V>CDm^i^-<^^ — 'PKXho I-Apa 179^/7^^ 

hi LTi^n->"fbL/Co ^L«VfI«S- p CN^?^f*:^i^ 4 3-1 pc 
ntf i-S a c I - Av r I I 7 9^'^ h t LT^ n-i^^bLfCo PlBi4±tfi1- 

me] Gi-i-:^mFv<DHmT^/mmm (ie^j#-^5) t:^mm 
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GL) jteT-Dp5 8 (ga?iJ#-^6) im:<Dy'u±yiy>-^:^fifzT 
[0 7] GX-1 Al*«Fv©L«T5/^ga?lJ (gB^lJ#-§-9) 

(iaM#-§-i2) «^j|^©LftT5 /Kia?ij*r.i^-ro VKffi«cDascD#^it. 

SLMmM^. (GL) itfe^DpLS (ga^iJS^lO) (cS<3t. ^^iiC07°n-ir:y 
2./ci6[C, »^cD#^#^>*fcGX-l A^COV^T^$^^5o Bl6t^«(c, r 
[ins] ll8A~8F(t, H^K(COV^-CRSVifi^Pt HGl-lmAbtr 

##-t-5*^:7°7 3: KG ;l - 1 A p c d (ommmf£r>NAmm (mmm-^ i a 

[1119] I19A~9E(1, L^l(COV^TRSVtf^^Pt hGA-lmAb^ 
5KG;i-lApcn (DmU^^i'DNAmm (SB^fJS-g- 1 4 

) ^^i-„ [l8A-8Fi:[Hl«^iL«^^o^^r.mi-5#»^S;^^^5„ 

[g] 1 0] m 0 AioiO^'l 0 BH. $ KGl - 1 B p c d©Hft 

(D3-T'w'>'j>''|g«©3ii^Wj'=eDNAga?ij (ia^ij»^i5) ^TPto x^(Dm& 

it. I218A-8F (ia^!l#-8-l 3) ICH^Hr^G X - 1 Ap c dCDtcliXD-^^'^ ^ 

[nil] 5 KGl - 1 B p c n<DL^<D^—'f4 ^^"M^fi^DN 

Aia^lJ (E?IJS-^16) ^S^-to i:*C0^S(4. El 9 A- 9 E (gd?IJ#-^14) 
(Cd3(?5GX - 1 Ap c nro^^:J'^-iE?lJi:COlSa^*1-o 
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[HI A] 



Fig. lA 

RSV19/GI1 ScFv yT—i>%Xa 




Qi 1 1 . 1 1 1 

O.OOE+00 2.00E+0fl 4.00E+08 6.00E+08 8.00E-»08 1.006+09 

a.r.u 

[01 B] 

B4/GI1 scFv yy—iyma 




O.OOE+00 2.00E-I-08 4.00E+08 6.0OE+08 8.00E+G8 1.00E+09 

a.r.u 

Fig. IB 
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Fig. 2 

r— V F V ^fflL'k'g) R S/V/ 2 7 3 CD^^fl] 
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[H3l 



FIGURE 3 

1 CAGTCTGTGTTGACGCAGCCGCCCTCAGTCTCTGCGGCCCCAGGACAGAA 50 
QSVLTQPPSVSAAPGQK 



51 GGTCACCATCTCCTGCACTGGGAGCAGCTCCAACCTCGGGGCAGGTTATG 100 
VTISCTGSSSNLGAGYD 



101 ATGTTCACTGGTACCG6CAACTTCCAGGGACAGCCCCCAAACTCCTCATC 150 
VHWYRQLPGTAPKLLI 



151 TATGATAACAACAATCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTC 200 
YDNNKRPSGVPDRFSGS 



201 CAAGTCTGGCCCCTCAGCCTCCCTGGCCATCTCTGGGCTCCAGGCTGAGG 250 
KSGPSASLAISGLQAED 



251 ATGAGGCTGATTATTACTGCCAGTCCTATGACAGCAGCCTGAATGGTTAT 3 00 
EADYYCQSYDSSLNGY 



301 GTCTTCGGAACTGGGACCCAGCTCACCGTCCTAGGT 336 
VFGTGTQLTVLG 
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[H4] 



FIGURE 4 



1 GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTC 50 
EVQLVESGGGLVQPGGS 



51 CCTGAGACTCTCCTGCGCAGCCTCTGGAGTCTCCCTCAGTGGATACAAGA 100 
LRLSCAASGVSLSGYKM 



101 TGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGGTCTCTTCC 150 
NWVRQAPGKGLEWVSS 



151 ATTACTGGTATGAGTAATTACATACACTACTCAGACTCAGTGAAGGGCCG 200 
ITGMSNYIHYSDSVKGR 



201 ATTCACCATCTCCAGAGACAACGCCATGAACTCACTGTATCTGCAAATGA 250 
FTISRDNAMNSLYLQMN 



251 ACAGCCTGACAGCCGAGGACACGGGTGTTTATTATTGTGCGACACAACCG 300 
SLTAEDTGVYYCATQP 



3 01 GGGGAGCTGGCGCCTTTTGACCATTGGGGCCAGGGAACCCTGGTCACCGT 350 
GELAPFDHWGQGTLVTV 



351 CTCCTCA 357 
S S 
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[H5] 



Fisure 5 




\ 
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[H6] 



FIGURE 6 

G A ~ 1—:$||f v<tmAb0 

Gh Dp58: EVOLVESGGGLVQPGGSLRLSCAASGFTFS 

GX-1 SCFV: '^SL- 

G^-IA: MGWSCIILFLVATATGVHS L 

GX-IB: V 

CDRl CDR2 

GL Dp58: SYE^INWVRQAPGKGLEWSYlSSSGST^ryiU^S^^^ 

GX,-1 scFV: O-K S-TGMSiSTf-H-S M 

GX~1A: 

GX-IB: 

CDR3 

GL: r>p58: LQMNSLFAEDTAVYYCAR 

GX-1 scFv: T G TQPGECAPFDHWGQGTLVTVSS 

GX-IA: 

GX-IB: 
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[H7] 



FIG 7 

G A -1 A— *SlFv<!:rYiAb(D 

CDRl 



GL DpL8: QSVLTQPPSVSGAPGQRVTISCTOSSSNIG 

GX-lscFv: A K L- 

GX-IA; MGWSCIJIJ'I.VATATGVHS E 

GX-IB: QSV 

CDR2 

GL DpL8: AGYDVHWYQQLPGTAPKLLlYaNSNRPSGVPDRFSGSKSGTSASLAITGL 

GX.-lscFv: R D-N P S— 

G^-IA: 

GA.-1B: 

CDR3 

GL DpL8: QAEDEADYYC 

GX-I ScFv: QSYDSSLNGYVFGTGTQLTVLG 

GX-tA: 

GX-IE: 
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[EISA] 

FIGURE 8 A 

1 gacgtcgcggccgctctaggcctccaaaaaagcctcctcactacctctgg 

51 aatagctcagaggccgaggcggcctcggcctctgcataaataaaaaaaat 

101 tagtcagccatgcatggggcggagaatgggcggaactgggcggagtcagg 

151 ggcgggatgggcggagttaggggcgggactatggttgctgactaattgag 

201 atgcatgctttgcatacttctgcctgctggggagcctggggactttccac 

2 51 acctggttgctgactaattgagatgcatgctttgcatacttctgcctgct 

3 01 ggggagcctggggactttccacaccctaactgacacacattccacagaat 
3 51 taattcccggggatcgatccgtcgacgtacgactagctattaatagtaat 
401 caattacggggtcattagttcatagcccatatatggagttccgcgttaca 
451 taacttacggtaaatggcccgcctggctgaccgcccaacgacccccgccc 
501 attgacgtcaataatgacgtatgttcccatagtaacgccaatagggactt 
551 tccattgacgtcaatgggtggactatttacggtaaactgcccacttggca 
601 gtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatga 
651 cggtaaatggcccgcctggcattatgcccagtacatgaccttatgggact 
7 01 ttcctacttggcagtacatctacgtattagtcatcgctattaccatggtg 
751 atgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacg 
801 gggatttccaagtctccaccccattgacgtcaatgggagtttgttttggc 
851 accaaaatcaacgggactttccaaaatgtcgtaacaactccgccccattg 
901 acgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagc 

EcoRI 

951 tgggtacgtgaaccgtcagatcgcctggagacgccatcgaattctgagca 

1001 cacaggacctcaccatgggatggagctgtatcatcctcttcttggtagca 

MGWSCIILFLVA 

Xhol 

1051 acagctacaggtgtccactccgaggtccaactgctcgagtctgggggagg 
T A T G V H S E V Q L L E S 
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[BSB] 

FIGURE 8B 

1101 cttggtacagcctggggggtccctgagactctcctgcgcagcctctggag 

1151 tctccctcagtggatacaagacgaactgggtccgccaggctccagggaag 

12 01 gggctggaatgggtctcttccattactggtatgagtaattacatacacta 

1251 ctcagactcagtgaagggccgattcaccatctccagagacaacgccatga 

1301 actcactgtatctgcaaatgaacagcctgacagccgaggacacgggtgtt 

1351 tattattgtgcgacacaaccgggggagctggcgccttttgaccattgggg 

BstEII Bspl20l 
1401 ccagggaaccct ggtcacc gtctcctcagcctccaccaa gggccc atcgg 

QGTLVTVSS/ 

maa^ IV / CHI 

1451 tcttccccctggcaccctcctccaagagcacctctgggggcacagcggcc 

1501 ctgggctgcctggtcaaggactacttccccgaaccggtgacggtgtcgtg 

1551 gaac tcaggcgcc c tgac cagcggcg tgcacacc 1 1 cccggc tg t c c t ac 

BstEII 

1601 agtcctcaggactctactccctcagcagcgtggtgaccgtgccctccagc 

1651 agcttgggcacccagacctacatctgcaacgtgaatcacaagcccagcaa 

1701 caccaaggtggacaagaaagttgagcccaaatcttgtgacaaaactcaca 

1751 catgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttc 

1801 ctcttccccccaaaacccaaggacaccctcatgatctcccggacccctga 

1851 ggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagt 

1901 tcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccg 

1951 cgggaggagcagtacaacagcacgtaccgggtggtcagcgtcctcaccgt 

2001 cctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctcca 

2051 acaaagccctcccagcccccatcgagaaaaccatctccaaagccaaaggg 

2101 cagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagct 

2151 gaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccca 
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[BSC] 

FIGURE 8C 

2201 gcgacatcgccgtggagtgggagagcaacgggcagccggagaacaactac 

2251 aagaccacgcctcccgtgctggactccgacggctccttctccctctacag 

2301 caagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcat 

23 51 gctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctc 

2401 tccctgtctccgggtaaatgatagatatctacgtatgatcagcctcgact 
S P G K * Hm<OC^ 

2451 gtgccttctagttgccagccatctgttgtttgcccctcccccgtgccttc 

2 501 cttgaccctggaaggtgccactcccactgtcctttcctaataaaatgagg 
2551 aaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggg 
2601 gtggggcaggacagcaagggggaggattgggaagacaatagcaggcatgc 
2651 tggggatgcggtgggctctatggaaccagctggggctcgacagcgctgga 
2701 tctcccgatccccagctttgcttctcaatttcttatttgcataatgagaa 
2751 aaaaaggaaaattaattttaacaccaattcagtagttgattgagcaaatg 
2801 cgttgccaaaaaggatgctttagagacagtgttctctgcacagataagga 
2851 caaacattattcagagggagtacccagagctgagactcctaagccagtga 
2901 gtggcacagcattctagggagaaatatgcttgtcatcaccgaagcctgat 
2951 tccgtagagccacaccttggtaagggccaatctgctcacacaggatagag 
3001 agggcaggagccagggcagagcatataaggtgaggtaggatcagttgctc 

3 051 ctcacatttgcttctgacatagttgtgttgggagcttggatagct tggac 
3101 agctcagggctgcgatttcgcgccaaacttgacggcaaccctagcgtgaa 
3151 ggctggtaggattttatccccgctgccatcatggttcgaccattgaactg 
3201 catcgtcgccgtgtcccaaaatatggggattggcaagaacggagacctac 
3251 cctggcctccgctcaggaacgagttcaagtacttccaaagaatgaccaca 
3301 acctcttcagtggaaggtaaacagaatctggtgattatgggtaggaaaac 
3351 ctggttctccattcctgagaagaatcgacctttaaaggacagaattaata 
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[BSD] 



FIGURE 8D 

3 401 tagttctcagtagagaactcaaagaaccaccacgaggagctcattttctt 

3 451 gccaaaagtttggatgatgccttaagacttattgaacaaccggaattggc 

3 501 aagtaaagtagacatggtttggatagtcggaggcagttctgtttaccagg 

3551 aagccatgaatcaaccaggccaccttagactctttgtgacaaggatcatg 

3 601 caggaatttgaaagtgacacgtttttcccagaaattgatttggggaaata 

3651 taaacttctcccagaatacccaggcgtcctctctgaggtccaggaggaaa 

37 01 aaggcatcaagtataagtttgaagtctacgagaagaaagactaacaggaa 

3 751 gatgctttcaagttctctgctcccctcctaaagctatgcatttttataag 

3 801 accatgggacttttgctggctttagatcagcctcgactgtgccttctagt 

3851 tgccagccatctgttgtttgcccctcccccgtgccttccttgaccctgga 

3901 aggtgccactcccactgtcctttcctaataaaatgaggaaattgcatcgc 

3951 attgtctgagtaggtgtcattctattctggggggtggggtggggcaggac 

4001 agcaagggggaggattgggaagacaatagcaggcatgctggggatgcggt 

4051 gggctctatggaaccagctggggctcgatcgagtgtatgactgcggccgc 

4101 gatcccgtcgagagcttggcgtaatcatggtcatagctgtttcctgtgtg 

4151 aaattgttatccgctcacaattccacacaacatacgagccggaagcataa 

4201 agtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcg 

4251 ttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgca 

4301 ttaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgct 

4351 cttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcgg 

4401 cgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatc 

4451 aggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggcca 

4501 ggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccc 

4551 cctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaaccc 

4601 gacaggactataaagataccaggcgtttccccctggaagctccctcgtgc 
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[BSE] 



FIGURE 8E 

4651 gctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctc 

4701 ccttcgggaagcgtggcgctttctcaatgctcacgctgtaggtatctcag 

4751 ttcggtgtaggtcgttcgccccaagctgggctgtgtgcacgaaccccccg 

4801 ttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaac 

4851 ccggtaagacacgacttatcgccactggcagcagccactggtaacaggat 

4901 tagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggc 

4951 ctaactacggctacactagaaggacagtatttggtatctgcgctctgctg 

5001 aagccagttaccttcggaaaaagagttggtagctcttgatccggcaaaca 

5051 aaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgc 

5101 gcagaaaaaaaggatc tcaagaagatcctttgatcttctctacggggtct 

5151 gacgctcagtggaacgaaaactcacgttaagggattttggtcatgagatt 

5201 atcaaaaaggatcttcacctagatccttttaaattaaaaatgaagtttta 

5251 aatcaatctaaagtatatatgagtaaacttggtctgaoagttaccaatgc 

5301 ttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccat 

53 51 agttgcctgactccccgtcgtgtagataactacgatacgggagggcttac 

5401 catctggccccagtgctgcaatgataccgcgagacccacgctcaccggct 

5451 ccagatttatcagcaataaaccagccagccggaagggccgagcgcagaag 

5501 tggtcctgcaactttatccgcctccatccagtctattaattgttgccggg 

5551 aagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgcc 

5601 attgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcatt 

5651 cagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgt 

5701 gcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaag 

5751 ttggccgcagtgttatcactcatggttatggcagcactgcataattctct 

5801 tactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaa 
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[BI8F] 



FIGURE 8F 

5851 ccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccg 

5901 gcgtcaaCacgggataataccgcgccacatagcagaactttaaaagtgct 

5951 catcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgc 

6001 tgttgagatccagttcgatgtaacccactcgtgcacccaa.ctgatcttca 

6051 gcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggca 

6101 aaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactca 

6151 tactcttcctttttcaatattattgaagcatttatcagggttattgtctc 

6201 atgagcggatacatatttgaatgtatttagaaaaataaacaaataggggt 

6251 tccgcgcacatttccccgaaaagtgccacct 
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[lil9A] 

FIGURE 9A 

1 gacgtcgcggccgctctaggcctccaaaaaagcctcctcaccacttctgg 

51 aatagctcagaggccgaggcggcctcggcctctgcataaataaaaaaaat 

101 tagtcagccatgcatggggcggagaatgggcggaactgggcggagttagg 

151 ggcgggat gggcggagt taggggcgggac ta tgg t tgc tga c t aa 1 1 gag 

201 atgcatgctttgcatacttctgcctgctggggagcctggggactttccac 

251 acctggttgctgactaattgagatgcatgctttgcatacttctgcctgct 

3 01 ggggagcctggggactttccacaccctaactgacacacattccacagaat 

3 51 taattcccggggatcgatccgtcgacgtacgactagttattaatagtaat 

4 01 caattacggggtcattagttcatagcccatatatggagttccgcgttaca 
451 taacttacggtaaatggcccgcctggctgaccgcccaacgacccccgccc 
501 attgacgtcaataatgacgtatgttcccatagtaacgccaatagggactt 
551 tccattgacgtcaatgggtggactatttacggtaaactgcccacttggca 
601 gtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatga 
651 cggtaaatggcccgcctggcattatgcccagtacatgaccttatgggact 
7 01 ttcctacttggcagtacatctacgtattagtcatcgctat taccatggtg 
751 atgcggttttggeagtacatcaatgggcgtggatagcggttrgactcacg 
801 gggatttccaagtctccaccccattgacgtcaatgggagtttgttttggc 
851 accaaaatcaacgggactttccaaaatgtcgtaacaactccgccccattg 
901 acgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagc 

EcoRI 

951 tgggtacgtgaaccgtcagatcgcctggagacgccatcgaattctgagca 

1001 cacaggacctcaccatgggatggagctgtatcatcctcttcttggtagca 

MGWSCIILFLVA 

'J -'St- MSS 
Sad 

1051 acagctacaggtgtccactccgagctcacgcagccgccctcagtctctgc 
T A T G V H S E L T Q -- 

3? □ -t iyly^'^^tz N ^ 
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[ia9B] 

FIGURE 9B 

1101 ggccccaggacagaaggccaccatctcctgcactgggagcagctccaacc 
1151 tcggggcaggttatgatgttcactggtaccggcaacttccagggacagcc 
1201 cccaaactcctcatctatgataacaacaaccggccctcaggggtccctga 
1251 ccgattctctggctccaagtctggcccctcagcctccctggccatctctg 
13 01 ggctccaggctgaggatgaggctgattattactgccagtcctatgacagc 

Avrll 

1351 agcctgaatggttatgtcttcggaactgggacccagctcaccgtcctagg 

TQliTVLG 

m&^mt IV / cx 

1401 tcagcccaaggctgccccctcggtcactctgttcccgccctcctctgagg 

1451 agcttcaagccaacaaggccacactggtgtgtctcataagtgacttctac 

1501 ccgggagccgtgacagtggcctggaaggcaattagcagccccgtcaaggc 

1551 gggagtggagaccaccacaccctccaaacaaagcaacaacaagtacgcgg 

1601 ccagcagctatctgagcctgacgcctgagcagtggaagtcccacagaagg 

1651 tacagctgccaggtcacgcatgaagggagcaccgtggagaagacagtggc 

1701 ccctacagaatgttcatagttctagatctacgtatgatcagcctcgactg 
P T E C S * i.m 

1751 tgccttctagttgccagccatctgttgtttgcccctcccccgtgccttcc 

1801 ttgaccctggaaggtgccactcccactgtcctttcctaataaaatgagga 

1851 aattgcatcgcattgtctgagtaggtgtcattctattctggggggtgggg 

1901 tggggcaggacagcaagggggaggattgggaagacaatagcaggcatgct 

1951 ggggatgcggtgggctctatggaaccagctggggctcgacagctcgagct 

2001 agctttgcttctcaattccttatttgcataatgagaaaaaaaggaaaatt 

2051 aattttaacaccaattcagtagttgattgagcaaatgcgttgccaaaaag 

2101 gatgctttagagacagtgttctctgcacagataaggacaaacattattca 

2151 gagggagtacccagagctgagactcctaagccagtgagtggcacagcatt 
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[lil9C] 



FIGURE 3C 

2201 ctagggagaaatatgcttgtcatcaccgaagcctgattccgtagagccac 

2251 accttggtaagggccaatcfcgctcacacaggatagagagggcaggagcca 

23 01 gggcagagcatataaggtgagg-aggatcagttgctcctcacatttgctt 

2351 ctgacatagttgtgttgggagcttggatcgatccaccatggttgaacaag 

2401 atggattgcacgcaggttctccggccgcttgggtggagaggctattcggc 

2451 tatgactgggcacaacagacaatcggctgctctgatgccgccgtgttccg 

2501 gctgtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccg 

2551 gtgccctgaatgaactgcaggacgaggcagcgcggctatcgtggctggcc 

2601 acgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcggg 

2651 aagggactggctgc tat zgggcgaagtgccggggcaggatc tec tg teat 

2701 ctcaccttgctcc tgccgagaaagtatccatcatggctgatgcaatgcgg 

2751 cggctgcatacgcttgatccggctacctgcccattcgaccaccaagcgaa 

2801 acatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatc 

2851 aggatgatctggacgaagagcatcaggggctcgcgccagccgaactgttc 

2901 gccaggctcaaggcgcgcatgcccgacggcgaggatctcgtcgtgaccca 

2951 tggcgatgcctgcttgccgaatatcatggtggaaaatggccgcttttctg 

3001 gattcatcgac tgtggccggctgggtgtggcggciccgctatcaggacata 

3051 gcgttggctacccgtgatattgctgaagagcttggcggcgaatgggctga 

3101 ccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgcatcg 

3151 ccttctatcgccttcttgacgagttcttctgagcgggactctggggttcg 

3201 aaatgaccgaccaagcgacgcccaacctgccatcacgagatttcgattcc 

3251 accgccgccttctatgaaaggttgggcttcggaatcgttttccgggacgc 

3301 cggccggatgatcctccagcgcggggatctcatgctggagttcttcgccc 

33 51 accccaacttgtttattgcagcttataatggttacaaataaagcaatagc 
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[H9D] 



FIGURE 9D 

3401 atcacaaatttcacaaataaagcatttttttcactgcattctagttgtgg 

3451 tttgtccaaactcatcaatgtatcttatcatgtctggatcgcggccgcga 

3 501 tcccgtcgagagcttggcgnaazcatggtcatagctgtttcctgtgtgaa 

3 551 attgt tatccgc tcacaattccacacaacatacgagccggaagcataaag 

3601 tgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgtt 

3651 gcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcatt 

3701 aatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgctct 

3751 tccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcg 

3 801 agcggtatcagctcactcaaaggcggtaatacggttatccacagaatcag 

3 851 gggataacgcaggaaagaacatg-gagcaaaaggccagcaaaaggccagg 

39 01 aaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccc 

3951 tgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccga 

4001 caggactataaagataccaggcgtttccccctggaagctccctcgtgcgc 

4051 tctcctgttccgaccctgccgcttaccggatacctgtccgcctttctccc 

4101 ttcgggaagcgtggcgctttctcaatgctcacgctgtaggtatctcagtt 

4151 cggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgtt 

4201 cagcccgaccgctgcgccctatccggtaactatcgtcttgagtccaaccc 

4251 ggtaagacacgacttatcgccactggcagcagccactggtaacaggatta 

4301 gcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcct 

4351 aactacggctacactagaaggacagtatttggtatctgcgctctgctgaa 

4401 gccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaa 

4451 ccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgc 

4501 agaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctga 

4551 cgctcagtggaacgaaaactcacgttaagggattttggtcatgagattat 
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[lil9E] 



FIGURE 9E 

4601 caaaaaggatcttcacctagacccttttaaattaaaaatgaagttttaaa 

4651 tcaatctaaagtatatacgagcaaacttggtctgacagttaccaatgctt 

4701 aatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatag 

4751 ttgcctgactccccgtcgtgtagataactacgatacgggagggcttacca. 

4801 tctggccccagtgctgcaatgataccgcgagacccacgctcaccggctcc 

4351 agatttatcagcaataaaccagccagccggaagggccgagcgcagaagtg 

4901 gtcctgcaactttatccgcctccatccagtctattaattgttgccgggaa 

4951 gctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccat 

5001 tgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattca 

5051 gctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgc 

5101 aaaaaagcggttagctccttcggtcctccga.tcgttgtcagaagtaagtt 

5151 ggccgcagtgttatcactcatggttatggcagcactgcataattctctta 

5201 ctgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaacc 

5251 aagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggc 

5301 gtcaatacgggataataccgcgccacatagcagaactttaaaagtgctca 

5351 tcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctg 

54 01 ttgagatccagtccgargcaacccacrtcgtgcacccaactgatcttcagc 

5451 atcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaa 

5501 atgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcata 

5551 ctcttcctttttcaatattattgaagcatttatcagggttattgtctcat 

5601 gagcggatacatatttgaatgtatttagaaaaataaacaaataggggttc 

5651 cgcgcacatttccccgaaaagtgccacct 
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[HI OA] 

FIGURE lOA ^^^^^ 

gaattctgagca 1000 

cacaggacctcaccatgggatggagctgtatcatcctcttcttggtagca 1050 
MGWSCIILFLVA 

acagctacaggtgtccactccgaggtgcagctggtggagtctgggggagg 1100 
T A T G V H S E V Q L V E S - 

N- ^ai 

cttggtacagcctggggggtccctgagactctcctgcgcagcctctggag 1150 

tctccctcagtggatacaagatgaactgggtccgccaggctccagggaag 1200 

gggctggaatgggtctcttccattactggtatgagtaatracatacacta 1250 

ctcagactcagtgaagggccgattcaccatctccagagacaacgccatga 13 00 

actcactgtatctgcaaatgaacagcctgacagccgaggacacgggtgtt 1350 

tattattgtgcgacacaaccgggggagctggcgccttttgaccattgggg 1400 

Bspl20I 

ccagggaaccctgCTtcaccatctcctcaqcctccaccaa gggccc atcgg 1450 

tcttccccctggcaccctcctccaagagcacctctgggggcacagcggcc 1500 

ctgggctgcctggtcaaggactacttccccgaaccggtgacggtgtcgtg 1550 

gaactcaggcgccctgaccagcggcgtgcacaccttcccggctgtcctac 1600 

agtcctcaggactctactccctcagcagcgtggtgaccgtgccctccagc 1650 

agcttgggcacccagacctacatctgcaacgtgaatcacaagcccagcaa 1700 

caccaaggtggacaagaaagttgagcccaaatcttgtgacaaaactcaca 1750 

catgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttc 1800 

ctcttccccccaaaacccaaggacaccctcatgatctcccggacccctga 1850 

ggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagt 1900 

tcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccg 1950 

cgggaggagcagtacaacagcacgtaccgggtggtcagcgtcctcaccgt 2000 

cctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctcca 2050 
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[HI 0 B] 



FIGURE lOB 

acaaagccctcccagcccccatcgagaaaaccatctccaaagccaaaggg 210Q 

cagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagct 2150 

gaccaagaaccaggtcagcctgacctgcctggtcaaaggc ttctatccca 22 00 

gcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactac 2250 

aagaccacgcctcccgtgctggactccgacggctccttcttcctctacag 2300 

caagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcat 2350 

gctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctc 2400 

tccctgtctccgggtaaa tga tagatatct 
S P G K * 
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IBl 1] 

ECORI 

gaattc tgagca 1000 

cacaggacctcacc atg ggatggagctgtatcatcctcttcttggtagca 1050 
MGWSCIILFLVA 

acagctacaggtgtccactcccagtctgtgttgacgcagccgccctcagt 1100 
T A T G V H S 0 S V L T Q - 

ctctgcggccccaggacagaaggtcaccatctcctgcactgggagcagct 1150 

ccaacctcggggcaggttatgatgttcactggtaccggcaacttccaggg 12 00 

acagcccccaaactcctcatctatgataacaacaatcggccctcaggggt 12 50 

ccctgaccgattctctggctccaagtctggcccctcagcctccctggcca 13 00 

tctctgggctccaggctgaggatgaggctgattattactgccagtcctat 13 50 

gacagcagcctgaatggttatgtcttcggaactgggacccagctcaccgt 1400 
Avrll 

cctaggtcagcccaaggctgccccctcggtcactctgttcccgccctcct 1450 

ctgaggagcttcaagccaacaaggccacactggtgtgtctcataagtgac 1500 

ttctacccgggagccgtgacagtggcctggaaggcaattagcagccccgt 1550 

caaggcgggagtggagaccaccacaccctccaaacaaagcaacaacaagt 1600 

acgcggccagcagctatctgagcctgacgcctgagcagtggaagtcccac 1650 

agaaggtacagctgccaggtcacgcatgaagggagcaccgtggagaagac 17 0 0 

agtggcccctacagaatgttcatagttctagatctacgtatgatcagcct 17 50 
P T E C S * 
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irrrEKNATIONAI, SEARCH REPORT 



InEenuiiDMl affiliiuiiiw No. 
PCT/USaO/l3fiH 



A. CLASSiriCATIOIV OF SUBJBCT MATTER 

IPC(TJ : A6Ui 3W39S, 39/42; C12q 1«XP, U70; CJOtN 33/53 

US CL : 424/130,1. 141.1, 1+7.1; 435/4, 5, 7.1 
According ta Intenutiinial PaSat CimRalion (IPC) or 10 both ttttiiini] cLiuiliCftian and IPC 



FIELDS SEARCHED 



Miiuiman domimsiiialwi ■eardwd (ctunflatioa lyilcm followed b3F clusificition lymbob) 
U.S. : 424/130.1, 141.1, 147.1; 435/4, S, 7.1 



DocuiDentatioa HU«iudoth« than nyumuin dosumNiUtioD Is Uie extnt that lueh docunteoti aasinolwled in the lieUt KHched 



Eleccroiuc <lM» bue con>\iked dutine tke imcmitionit lUTch (nunc irf diU ttaie uxl, v/iim pnwticable, Kuch teniu uied) 
Ffeue Sk Bxtn Sbet. 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation af document, with indicctiort. where appropriate^ ot the relevajit pa»age« 



US S,81i ,524 A (BEIAMS et al) 22 September 1998, cols. 12- 20. 
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